[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: MHatok Cepreit UBaHoBMY . . .
TlomHOCTb: MlepBbii NpopeKTop MuHHCTEPCTEO CeJILCKOro xo3gicTBa Poccuiickon ®@exepanun

[ata nognucanus: 03.10.2025 14:08:10
YHUKaNbHbIiA nporpﬁD@,{l}EHAﬂBHOE TFoCYJAAPCTBEHHOE BIOJ’KETHOE OBPA30BATEJIbHOE

5ede28fe5b714e680817c5c132d4ba793a6b4¥2‘lPE3IKI[EHI/IE BBICILHEI'O OBPA3OBAHUSA

WIYITAHCKUMU TOCYJAPCTBEHHBIV ATPAPHBIN YHUBEPCUTET
UMEHMU K.E.BOPOIIINJIOBA»

«YTBEpKIAIO»
JlexaH QaxynbTeTa cenbCKOX03HCTBEHHOTO

CTPOUTEIILCTBA, 3€MJIEYCTPOMCTBA U KaJaCTPOB
Hectepen O.H.

«29» anpess 2025 r.

PABOYAS ITPOI'PAMMA
Mo qucHuIninHe « Du3nukay
o crietnanbHOCTH 08.05.01 «CTponTEnbCTBO YHUKAIBHBIX 3JaHUN U COOPYKEHUIN
cnenanu3anus: « CTpOUTETHCTBO BHICOTHBIX M OOJBIICTIPOJIETHBIX 3JaHUN U COOPYKEHHID)

T'ox mavama moarorosku — 2025

KBaJ'II/I(I)I/IKaI_[I/ISI BBIITYCKHHKA — UHXKCHCP-CTPOUTCIIb

Jlyraunck, 2025



Pabouas nporpamma cocTaBiieHa ¢ y4eTOM TpeOOBaHUI:

e [IOpsAJKAa OpPraHM3aLUUM U OCYIIECTBIECHUS 00pa30BATENbHON JAEATENBHOCTH IO
oOpa3oBaTeNbHBIM IpPOTpaMMaM BBICHIETO 00pa3oBaHMs — MporpamMmaM OakajaBpuara,
nporpaMMaM  CHELUaJIUTeTa, [porpaMmaM  MarucTparypbl, YTBEp)KIEHHOTO IPUKa30M
MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit ®deneparyu ot 06.04.2021 Ne 245;

e (pesrepanbHOIO rocy1apcTBEHHOI0 00pa30BaTEIbHOIO CTaHAaPTa BBICIIEr0 00pa30BaHMs
no cnenuanbHocT  08.05.01  CTpouTENnbCTBO  YHUKAIbHBIX 3JaHUM M COOPYXKEHHH,
YTBEPKACHHBIM TNpuUKa3oM MuUHUCTEpCTBAa HAyKM M BbIciIero oOpa3zoBaHusi Poccuiickoit
Oepnepannn oT 31.05.2017 Ned483 (¢ u3BMEHEHUSIMU U JOTIOTHEHUSIMH )

[IpenogaBaTenu, MOATOTOBUBIINE pabOUYYIO IPOrpaMMy:

Crapumii npenoaasareib B.H. BosioBuk

PabGouass mporpamma paccmMoTpeHa Ha 3acedaHMM  Kadeapbl HMH(YOPMAIMOHHBIX
TEXHOJIOT U, MaTeMaTHKU U pu3uku (mpotokoi Ne 8 ot «7» anpens 2025 r.).

3aBenywommii kadeapoii B.10. Unbun

PabGouass mporpamma peKOMEHJOBaHa K WCIIONB30BAaHUIO B Y4eOHOM IMpoliecce
METOAMYECKON KOMHUCCUEH dakynbpTeTa CEIIbCKOXO35UCTBEHHOTO CTPOMTEINIBCTBA,
3emJieycTpoiicTBa U KagacTpoB (mpotokos Ne 8 ot «23» anpens 2025 r.).

IIpencenaresib METOAUYECKONH KOMUCCHH P.B. bpeyc

PykoBoauTesb 0CHOBHOM NMPo(heccuoHAIbLHOM
o0pa3oBaTe1bHON NMPOrpaMMbl A.WN. laBugeHko




1. ITpeamer. Lleau u 3aga4u TMCHUIIMHBI, €€ MECTO B CTPYKTYpe 00pa3oBaTeIbHOM
NMPOrpaMMbI

du3uka Kak HayKa sBJISETCS OCHOBOM BCEro ©CTECTBO3HAHUS W HMEET
dbyHIaMEHTAIBHOE 3HAYCHUE SISl TOHUMAaHUS Pa3IMYHBIX MPOIIECCOB B OKPYKAIOIIEM HAC MHPE.
Ona oOKa3bIBaeT BIMSHUE HA JApPyrde HAYKd M CIYXHT 0azoif mams mnpodeccHoHaTbHOU
MTOATOTOBKH CTYJICHTOB BCEX TEXHOJIOTHYECKUX CICIIUATBHOCTEH.

IIpeaMeT AMCHUMIUIMHBI — OCHOBHBIC 3aKOHBI MEXAHUKH, MOJICKYJISIPHOW (PH3UKH U
TEPMOJAMHAMUKH, FJICKTPUYECTBA M MAarHETU3Ma, ONTUKHU, aTOMHOU U SIEPHOU (PU3UKH.

Meau TUCHMIIIIMHBI:

— (hopMupOBaHUE KOMIUIEKCA 3HAHUIA 00 OPraHU3aIMOHHBIX, HAYYHBIX U METOIMYECKHUX

OCHOBax (hM3HKH, ((OPMHUPOBAHKE Y CTYICHTOB IIEJIOCTHON €CTECTBEHHOHAYYHOW KapTHHBI MHUPA;

— U3YYCHHE METOJIOB (M3UYECKUX HMCCICIOBAHUN W (U3UYECKUX MPUOOPOB, KOTOPHIE
HCIIOB3YIOTCS B CEJILCKOM X035IMCTBE, COBPEMEHHOM CTPOUTENILCTBE U APXUTEKTYPE;

— u3y4eHHe (HU3NYCCKUX SIBICHHUH, JSXKAIIUX B OCHOBE MPOSKTHUPOBAHUSI, CTPOUTEITHLCTBA
Y BBIOOpA CTPOUTEIbHBIX MAaTEPUAIIOB.

OcHOBHBIE 32124 TUCIIHIIJIMHBI:

— U3YYUTHb OCHOBHBIE (pu3MUecKue sBICHUS, (PyHIAMEHTaJbHbIC MOHATHS, 3aKOHBI U
TEOPUHU KIIACCUUECKON U COBPEMEHHON (U3UKH;

— BBIpa0OTaTh yMEHHsI MPHUMEHSTHh MOJNyYEHHBbIE 3HAHUSA O (U3MKE MPU H3YYCHUU
JIPYTUX NUCUUIUIAH, BBIICNSATH KOHKPETHOE (DU3UYECKOE COJEpKaHHE B MPUKIAJAHBIX 3a7adax
poeCCHOHAIBHONW JIEATEIILHOCTH, CO37aBaThb M aHAJIM3UPOBATh TEOPETHUYECKHE MOJEIH
SIBJIEHUM U IIPOLIECCOB;

— chopmupoBaTh 11EJIO0CTHOE MPEACTABICHUE O (GU3HKE, €€ POJIM B COBPEMEHHOM cUCTEME
3HAHUW W TOHUMaHWE HEOOXOAMMOCTH MATEeMAaTHYECKOTO OOpa3oBaHUS B IOATOTOBKE
OakayaBpa;

— obecrieunTh TONMydeHUE (DYHIAMEHTAIBHBIX 3HAHWUN, HEOOXOMUMBIX JUISI W3YyUCHUS
JUCIUILINH €CTECTBEHHOHAYYHOT'O ITUKJIIA U CIICHUATbHBIX TUCIUILINH;

— HAYYUTh CAMOCTOSITEIIBHON paOOTHI C IUTEPATYPO 1O (PU3UKE U €€ MPUIIOKESHUSIM.

MecTo JTUCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl.
®dusznka OTHOCUTCS K aucnuiuimHaMm oOsBatenpHo dvactm (B1.0.17) ocHOBHOM
o0pa30BaTeNbHOM MPOrpaMMBl.

JlucuuniuHa OCHOBBIBaeTCS Ha 0a3e MIKOIBHOTO Kypca (GU3WKM M JAUCHUILTHHBI
«BpICII1as MaTemMaTruKa.



2. [lepevyeHb NIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSsI MO IMCLHHUIJIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMBIMH pe3yJIbTATAMH 0CBOCHHSI 00pa30BaTe/IbHOM MPOrpaMMbl

Koabl DopMyJIMPOBKA NHauKaTopsl 10CTHKEHHUA IL1anupyembie
KOMIIe- KOMIIeTeH M KOMIIeTeH M pe3yJbTaThl 00y4eHust
TeHIi 10 JUCHMIJIHHE
OIIK-1 | CriocoOeH MpuMEHSTh OIIK-1.3. IIpumensier 6a3oBbie | 3HATh: PU3NUECKHEC

0a30BbIe 3HAHUS 3HaHUS (yHIaMEHTAIbHBIX 3aKOHBI U SIBIICHUS U
(byHIaMEeHTaIbHBIX pa3enoB €CTECTBEHHO-HAYUYHOTO | YMETh
paszenoB HayK o 3emJjie, | IMKJIa B 00JIACTH SKOJIOTUH U MHTEPHPETHPOBATH UX
€CTECTBEHHO-HAYYHOTO | MPUPOIONOIb30BAHUS YMeThb: NpUMEHSTh
¥ MaTeMaTH4YeCKOTro 3aKOHBI (PU3UKU JJIS
LUKJIOB MPU PEUICHUH pelIeHHs TPAaKTUYECKUX
3aa4 B 00JIaCTH 3amaq
9KOJIOTHH U Buaaners: HaBbIKaMu
MIPUPO/IOTIONIE30BAHUS PUMEHEHHS
(hu3HYeCcKux
3aKOHOMEPHOCTEH B
MPaKTUYECKOU
IEATELHOCTH
3. O0béM TUCHUNIMHBI U BUJbI y4e0HOI padoThI
Ounas popma oO0ydeHus 3aounas Gopma
o0yUYeHHS
00BEM 4acoB| BCEro 4acoB
Bunst pabot BCETO o o
3ay.en./ 3 3
4acoB § §
it -
OO01mast Tpy10EMKOCTD TUCITHTIIHBI 4/144 4/144 4/144
AynuTtopHas padora: 54 54 132
Jlexiu 26 26 4
[TpakTHyeckue 3aHATHS - - -
JlaGopaTopHble paboThI 28 28 8
Jpyrue Buabl ayIMTOPHBIX 3aHATHI - - -
[Ipensk3amMeHalnOHHbIE KOHCYJIBTAlluN - - -
CamocTosTenpHas padboTa 00yJaromuxcs, 9ac 90 90 96
By mpoMexxyTouHOM aTTecTanu (3a4€T, 9K3aMEH 9K3aMeH 9K3aMeH
HK3aMEH)




4, Conep:xkanue TUCHUTITHHBI
4.1. Paznenbl AMCHUILIMHBI U BUABI 3aHATHH (TeMaTHYEeCKUH MJIaH).

Ne
i Pa3nen qucuuIuinHeel JI 113 JIP CPC
ouHasi popma 00yUeHUs
Monyns 1. «Mexanuka» 3 - 6 18
Monynb 2. «MomnekyinsipHas pU3HKa U TEPMOJHMHAMUKA. 3 i 6 18
MexaHuka )KHUAKOCTEN U ra30B»
Monynb 3. DnekTpocraTrka. [I0CTOSIHHBIN 3IIEKTPUYECKHMA 3 _ 6 18
TOK. DJIEKTPUUYECTBO U MAarHETU3M»
Monyis 4. «Onrtuka. AToMHas 1 siaepHast (pusrkar 3 - 6 18
3ao4Has opma 00ydeHHS
1

Monyns 1. «Mexanuka» - 2 24
Monynsb 2. «MonekymspHas Gu3ruKa 1 TepMOIUHAMUKA. 1 i 5 o4
MexaHuka )KHIKOCTEN U ra30B»
Monynb 3. Onektpoctatuka. [I0CTOSHHBIN 37IEKTpUUYECKUN 1 i 5 o4
TOK. DJIEKTPUYECTBO U MarHEeTU3M»
Mopnyinb 4. «Ontuka. AToMHas U siiepHast pru3nka» 1 - 2 24

4.2. Conepxanue pa3aejoB y4eOHOH THCIHNTHHBI
Moayas 1. «Mexannka»

Tema 1. Mexannueckoe JBH:KeHUE MATEPHAJIbHOI TOYKH U TBEPAOTrO TeJa.

Cucrema otcuéra. [IpocTpancTBo, Bpems ABmkeHue. MarepuanpHas Touka. AOCOIIOTHO
TBEpHoe Teno. [lapamerprl nBUKEHMS (painyc-BEKTOp, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHE).
[Ipunuun otHocutensHOoCcTH ["anmunes. CBOMCTBA MPOCTPAHCTBA U BPEMEHU B MHEPLHUAIbHBIX
cucrtemax. [IpsamonuHeliHOe W KpUBOIMHENHOE JBWKEHHE. Tpaekropus. KuHemarnka
MOCTYMATEIbHOTO IBUKEHHUS.

Tema 2. luHaMU KA NOCTYNATEIbHOI0 IBUKEHUSI MATEPUAIBLHOI TOYKHU U TBEPAOT0
Tesia. 3aKOH COXpPaHeHUsl HMITYJIbCca.

Juunamuka mocrynatenbHoro nBrwkenus. Cuma, Macca. 3akoHbl HproToHa. 3akoH
COXpAaHEHUs HMIIyJbCa M €ro CBA3b C OJHOPOAHOCTBIO MNpocTpaHcTBa. Heympyruii yzaap.
OyHAaMEHTAIbHBIE B3AUMOAECHCTBUS U CUJIbI. PEaKTUBHOE IBUKEHUE.

Tema 3. Cuiibl B MEXaHUKe.

KoncepparuBHbie cuctembl. Cuiia TSHKECTH. 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOPEHUE
cBoOoaHOrO najaenus. Pabora cuinel Tsxect. KocMuueckue ckopoctu.

Cuna ynpyroctu. Cuna tpenus. Bunpl TpeHus. 3aBUCUMOCTb CHIIBI TPEHUS OT CKOPOCTH
NBIKEHUS W JApyrux ¢akrtopoB. Hemneprmanbubie cuctembl orcyueta. Cuiibl MHEPIHMH TIPH
KpUBOJIMHEWHOM JBIMKeHUU. lleHTpoOekHbie cunbl HWHepHuu U cuwibl Kopuommca BO
BpAIAIOIIMXCS CUCTEMaX OTCUETa M UX MPOsIBICHUE Ha 3eMJIe.

Tema 4. PaGoTa u 3Heprusi. 3aK0H COXpaHeHHUsI FJHEPTUHU.

DHeprus Kak yHHUBEpcalbHash Mepa pa3lu4yHbIX (OpPM JBIDKEHUS U B3aUMOJICHCTBUS
Matepud. PaboThl cuibl U ee BhIpaKEHHE 4epe3 KpUBOJMHEHHBbIN HHTerpan. Kunernueckas
SHEpPrus MEXaHWYEeCKOH CHUCTEMBI M €€ CBs3b C PabOTON CHJI, MPUIOKEHHBIX K cucteme. Ilose
Kak hopMa MaTepuu, OCYIIECTBISIONIas CUJIOBOE B3aUMOJIEHCTBUE MEX]ly YACTHIIAMU BEILIECTBA.
[ToreHmanpHast YHEPrUU MAaTEPUATBHON TOYKHU BO BHEILIHEM CHUJIOBOM II0JIE U €€ CBS3b C CHIIOH,
JIEWCTBYIOIIEH Ha MaTepuaabHyl TOYKY. [loTeHIManbHas SHEprus CUCTEMbl. YNIPYTUd ynap.
DHeprus ynpyro nehopMHpOBAaHHOTO Tella U TPABUTAIIMOHHOTO B3aMMOJACWUCTBUS Tel. 3aKOH
COXPAaHEHHUS MEXaHHYECKOHM OHHEPrMM U €ro CBA3b C OJHOPOJHOCTHIO BpPEMEHHU. 3aKOH



COXPAHEHHS U IPEBPAIICHUS SHEPrUU Kak IPOSBICHUE HEYHUYTO)KMMOCTH MaTepuud U €e
nBukeHus. [Ipumepbl IpuMEHEHNsI 3aKOHOB COXPaHEHMsI UMITYJIbCA U SHEPTUH.

Tema 5. /lnHaMuka BpamaTeJbHOr0 JABHKeHHMs. 3aKOH COXpPAaHEHMS MOMEHTA
HMITYJIbCA.

MoMEHT cuibl U MOMEHT MMIIYJIbCAa MEXAHMUYECKON CHCTEMbl OTHOCUTEJIBHO TOYKHU
(mostoca) U OTHOCUTEIBHO HEMOJABMKHOM ocH. MOMEHT MHEpLUHN TBEPJAOrO Tejda OTHOCUTEIIBHO
OCU. YpaBHEHME JAMHAMUKHM BpallaTEJIbHOIO JBUKEHHUS TBEPIOTr0 Tejla OTHOCHUTEIBHO
HENOJBMKHOW ocu. KuHeTnueckas sHeprus BpallaroLIerocs Tejla. 3aKOH COXPaHEHHMs] MOMEHTa
HMITYJIbCA U €TO CBSI3b C U30TPOIHOCTHIO IIPOCTPAHCTBA.

Tema 6. FapMoHnYecKue KoJieOaHUS.

Mastauku.  JluddepeHunansHple MW KHHEMATHYECKUE  ypaBHEHHUs  KoJleOaHMM.
[Tapamerper  komnebanuil. CBoOomuble KoneOaHusi. CKOpPOCTh, YCKOpPEHHE U  DHEPrus
K0JIe0aTeNnbHOIO  JBHXKEHUS. Crnoxenue KoJIeOaHuH. 3aryxaromue KoJIeOaHusl.
HuddepernnnanbHoe M KUHEMAaTWYeCKOe ypaBHEHHs Koyiebanuil. Ilapamerpsl KkoneOaHMIA.
Hexpement 3aryxanus. Koadduuuent 3aryxanusa. Bpems penakcauuu. Anepuoandeckue
Konebanus. BeiHyxnennsle koieOanus. [lapameTpbl BBIHYXJIEHHBIX KojeOanuil. PezonaHnc.
ABTOKOIE0AHMS.

Tema 7. BosiHOBBIE IIPOIECCHI.

Bonnbl, Mexanu3m ux obOpa3oBanHud. [IponosibHbIE M NONEpPEYHbIE BOJIHBL. YpaBHEHUE
Oerymei BoiHbl. J[IMHA BOJMHBI M BOJHOBOE uucio. IlpuHIuUN cCyneprnosuiuu BOJIH.
KorepenTHsbie Bosiabl. UHTEppepeniins BoiH. CTosiure BOJIHBL. Y paBHEHHUE CTOSIYEH BOJIHBI.

Tema 8. OcHOBBI aKyCTHKH.

AKyCTHYECKHE BOJIHBI, WX XapakTepuctuku. ODddexr [ommepa. 3Byk u ero
xapakTepucTuku. MHppa3ByK U yIbTpa3ByK B IPUPOJIE.

Moayasb 2. «MexaHHKAa KUAKOCTel 1 ra3oB. MoJiekyasipHasi (pu3MKa U
TePMOAUHAMMKA)

Tema 9. I'mapoanHamuka. 3aKOHBI MEXaHUKH KUAKOCTEl U ra3os.

Xapakrepuctuky xkuakocreil. [loBepxnoctHoe Hatskenue. Cmaunsanue. Kpaesoii yroi.
Menucku. Kanumispabrit 3 dexr.

Tema 10. Mosiekyasipaasi pusuka.

IIpenmer monexymsipHoi ¢(uzuku. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON
TEOpUU HWJCAIbHBIX Ta30B. MOJEKyIIpHO-KUHETUYECKass HWHTEpIpeTalus TeMIepaTyphl.
CpenHsisi KHHETHUYECKasl SHEPTUS MOJIEKYJIbl. 3aKOH PaBHOMEPHOI'O PACHPENEICHMS SHEPTUN 110
CTeneHsiM cB0o0OAbI. 3aKkoH MakcBeuia O pachpeieeHMH MOJIEKYN Tas3a Mo CKOpocTsAM. OmbIT
Hltepna. bapomerpuueckas Qopmyna. Pacnpenenenne bonbivana. CpeaHee  4ucio
CTOJIKHOBEHUH M CPEITHAS JIJTMHA CBOOOIHOTO TTPOoOeIa MOJIEKYII.

Tema 11. BaaxHocTh BO31yXa.

Bnaxsocts Bo3nyxa. Touka pockl. MeToabpl U3MepeHHs BIaKHOCTH Bo3jayxa. BiusHue
BJIQKHOCTH Ha OMOJIOTHYECKHE U MEXAaHUYECKHE OOBEKTHI.

Tema 12. SIBn1eHus1 nepeHoca.

I'panuent ¢usndeckoit Bennuunsl. Auddysus, 3akon duka. BHyTpeHHee TpeHue, 3aK0H
Hrerotona. TermonpoBogHoCTh. 3akoH Dypbe. O01Ias XapaKTepruCcTHKa SIBJICHUHN TIEpeHoca.

Tema 13. TepmoauHaMuKa paBHOBECHBIX COCTOSIHHUIA.

Pabota ra3a mo wu3MeHeHHIO 00BEMa. BHYTpeHHss SHEprus TepMOIUHAMUYECKON
cucteMsbl. [lepBbIil 3aKOH TEPMOJAMHAMUKH, €r0 NMPUMEHEHHE K u3ompoueccaM. Tenno€éMKoCTh
uaeanbHoro raza C, u Cy. Pabora raza B pasHbIX H3omporeccax. AauadaTudeckuil mporecc.
VYpasuenue Ilyaccona. HarpaBineHHOCTB nporieccoB B npupoe. BTopoii 3akoH TEpMOAMHAMUKH.

Tema 14. TepmoaguHaAMHKa HEOOPATUMBIX NPOLIECCOB.

O6parumsliii 1 HeoOpaTuMbIid miporecchl. [lukn Kapro. KITJ[ mukna Kapro. ®usnueckas
IPUYMHA HEOOPAaTUMOCTh MPOLIECCOB MPUPObL. DHTponus U €€ ¢puzndeckuit cmbici. [Tpuniun
BO3pACTaHMsI SHTPOIUH.



Monayab 3. «daekTpocraTuka. [IocTOSHHBIN JIeKTPHUYECKHI TOK. DJIEKTPUYECTBO U
MarHeTH3M»

Tema 15. DuekTpocraTnka.

3akon Kymona. Onexkrpuueckoe mnose. Hanpssk€HHOCTH — IIEKTPUYECKOrO  IOJIS.
Hanpsoxk€nnocts monss ToueyHoro 3apsana. llpuHomn cyneprio3unuuy 3iekTp. nojeid. Teopema
Octporpazackoro-I'aycca. PaGora B snextp. mnose. IloTeHuuman, pa3HOCTh IOTEHIIMAJIOB.
Hupkynsanus BEKTOpa HANpPsLDKEHHOCTH AIEKTp. noiil. CBOOOAHBIE M CBsI3HBIE 3apsiibl. TuIb
JOUDJIEKTPUKOB. OJIEKTPUYECKUH JWIIONb, €r0 IOBEACHHE B JJIEKTPUYECKOM Iosie. Bekrtop
nossipusanuu. Hanpsok€HHOCTD 2JIEKTp. MO B AMAJIEKTpUKE. [Ibe303JIEKTpUYECKU U 2JIEKTPO-
CTPUKUUOHHBIN 3¢ ¢exThl. Pacnpenenenue 3apsanoB B npoBoaHuke. I[loBepxHOCTHAs MIIOTHOCTh
3apsaga. JIeKTpoEMKOCTh. KOHAEHCAaTOPhI, CUCTEMBI KOHIEHCATOPOB. DHEPIHsl CUCTEMBI JIEKTP.
3apsi/I0B, 3apSHKEHHOTO MIPOBOIHUKA. DHEPrUsl KOHIEHCATOPa, €€ 00bEMHAS TUIOTHOCTD.

Tema 16. IlocTOSAHHBIH TOK.

DNeKTpUYecKuii TOK W ero xapakrepuctuku. Cuwiia W IUIOTHOCTH Toka. IlaneHue
HAIPsDKEHUS W DJIEKTPOIBIKYIIAs cuwila. 3akoH OMa. DJIEKTpOIPOBOAHOCTH, JJIEKTPUYECKOE
conpotuBieHue. 3akoH Jlxoyns-Jlenna. 3akon Oma u Jxoynsa-Jlenna B nuddepeHnuansHon
¢opme. Hocurtenun »snexkrpuyeckoro 3apsiia. JIBukeHue HocuTenedl moa  aeicTBHeM
anexTpudeckoro nois. [logsuxuocts Hocuteneit. 3akon Oma u [xoynsa-Jlenna kak ciencrsue
KJIACCUYECKON TEOPUH JIEKTPOIPOBOAUMOCTH.

Tema 17. Marneru3mM. MarHuTHoe 110Jie M €ro XapaKTePUCTHKH.

MarepuanbHOCTh MarHMTHOrO HOJIA. J[eiCTBME MAarHMUTHOrO IOJSA Ha IPOBOJHHUK C
TOKOM. 3akoH Ammepa. MarnutHas MHAyKUMs. MarHuTHbele CUJIOBBIE JIMHUU. 3aKkoH buo-
Capapa-Jlaniaca 1 ero npumeHeHHe s pacyéTa MarHUTHBIX IOJEH NPSIMOJIMHEMHOrO U
KOJIBLIEBOrO TOKOB. Hamps:k€HHOCTP MarHuTHOro mnouid. JIBM)KEHUE 3apsKCHHBIX YacTHIl B
MarauTHoOM noiie. Cuina Jlopenna.

Tema 18. DnekTpomarHuTHass MHAYKIUSA. CaMOMHIYKIHS.

CaMonHaykuus ¥ B3auUMOMHIYKUUSA. OCHOBHOM 3aKOH 3JIEKTPOMArHUTHOW MHAYKLHUU.
3akon @apanes, npaBwio JleHna. DJIEKTPOHHBI MEXaHU3M 3JIEKTPOMAarHUTHOM WHIYKIUU.
MarHuTHbIM TOTOK. IHIYKTUBHOCTB. DHEpPIrHsi MArHUTHOTO MOJIsI, 00bEMHAs INIOTHOCTh SHEPIUU.

Tema 19. DneKTpOMArHUTHBIE KOJIeOAHUS M BOJIHBI.

Konebanus B aiekTpuueckoM KoHType. JluddepeHnnanbHoe U KUHETHYECKOE
ypaBHeHus. [lapamerpsl konebanuii. CBoOomnble KojeOanus. CroxxkeHue KosieOaHUM.
3aryxatomue KosuebaHus B 3JIEKTPOMarHuTHOM KOHType. [luddepeHnpanbHoe 1 KHHETHYECKOE
ypaBHeHus kosieOanuid. [lapamerpsl koneOanuii. [lekpemeHnt 3atyxanusa. Kosddunment
3aTyxaHMs.  Anepuojnuyeckue — KosebaHus.  BelHykaeHHble — konebanus.  Pe3onaHc.
ABrokoneb6anus. OTKpBITBIH  2JIEKTpUYECKUl KOHTYyp. Bubparop. DOnekTpoMarHUTHbIE
KonebaHus, ux xapakrepuctuka. Ilokasarens npenomsienus. Ilpunnun Iroiirenca. Illkana
AEKTPOMArHUTHBIX BOJIH.

Tema 20. OcHoBbI d1ekTpoHUKHU. [ToTynpoBoAHUKOBBIE TPUOOPHI.

Bunapl snementapubix smuccuil. Pabora BbIxoma diekTpoHa. TepMonniekTpudeckas
sMHCcCUsl U e€ 3aKOHBI. DJEeKTpUYecKuil paspsan B razax. [TuHu-3pdext. DnekTpoBakyyMHbIE
npubopsl. KoHTakTHble sBieHUs. TepmoanekTpoaBwxkymas cuna u 3ddext [leapthe. P-n
nepexon. IlomynpoBogHUKOBEINM 1101 ¥ TpruoA. OCHOBBI MUKPOJIEKTPOHUKH.

Moayasb 4. «OnTuka. ATOMHAs M sijiepHasi PU3NKa»

Tema 21. OnTuxa. BoiHoBbIe onTHYecKHe SIBJIEHHS. 3aKOHBI FeOMeTPHYECKOI ONTHKH.

3aKkOHBl OTpPaXEHMsI M TpejIoMieHHs cBeTa. llodHOe BHYTpeHHee OTpaXKEeHHE.
OObscHEHHE 3aKOHOB T'€OMETPHYECKONM ONTHKM C TIOMOIIbi0 TNpuHuuna [roifrexca.
Wntepdpepennuss  BonH. HMHTepdepeHnus cBera, €€ 0COOEHHOCTH. MeToJn MOJIYy4YeHHUs
KOT€pEHTHBIX HMCTOYHUKOB cBeTa. IlpuMeHenue sBienus untepdepeHmuu csera. udpaxius
BOJIH, €€ oObsAcHeHHe C momolplo mnpuniuna [roirenca. Ilpunnun Iroiirenca-dpenens.
HudpakiuonHas pemeérka, e€ mpuUMeHeHue. BsaumojeilcTBue cBeTa C  BEIIECTBOM.
[lonapuzanusa cBera. [[BoiiHOoe myuenpenomieHue. 3akoH Maimoca. Ilonspuzanus mnpu



OTPaXEHUU U IPEJIOMJICHUH CBETa HA IPAHMULE ABYX IUAIEKTpUKOB. IIpusma Huxoss. fBinenue
BpalleHHs MJIOCKOCTU Konebanuid. Jlucnepcust ceera. HopmanbHas u aHOpMaibHas JUCTIEPCHUS.
Hucnepcuonnblii  aHanmu3. Ilormomenue cBera. 3akoH byrepa-JlamGepra. Koaddunuent
IIOTJIOIIEHUSI.

Tema 22. KopnycKy/isipHble CBOCTBA 3JIeKTPOMarHUTHBIX BoJIH. KBaHTOBasi onTuka.

Oco0OeHHOCTH TEIUIOBOrO u3NMydeHus. Mojenb aOcoloTHO 4YEPHOro Tena. 3aKoH
Kupxroga. Pacnpenenenue sHepruu B CHekTpe aOCOMIOTHO u€pHOro Tena. 3akoHbl Credana-
bonpumana u Buna. T'mnore3a Ilnmanka. OnTudeckas DUpPOMETpUsA. 3aKOH BHELIHETO
dororddekra. YpaBHenue DitHIITeHHA a5 BHemHero ¢orodddexra. OObsICHEHNE 3aKOHOB
dboTodrddekra ¢ MOMONIBIO KBAHTOBBIX IpeAcTaBieHU o cBere. I[Ipumenenue ¢ororddexra.
Omneitel JleGeneBa. JlaBmenme cBera. KBaHTOBOe 0oOBSICHEeHHME AaBicHHS cBera. KBaHTOBOE
o0BbsICHEHHUE aBieHus cBeTa. KopmycKynsipHO-BOIHOBOM Ayallu3M.

Tema 23. ®u3nka aTOMOB, MOJIEKY.J H TBEPAOrO TeJja.

JIluneiuaTple CHEKTPHl KAaK KIOY K CTPOSHUIO aTOMa. 3aKOHOMEPHOCTH B CIEKTpE
aTomapHoro Bojopoza. ITnanerapnas monens aroma. [loctynarsl bopa. Pannycel cranroHapHbIx
opOUT. DHEpreTHMYecKHil CHeKTp aroma Bojxopoja. Ilpupojga CHEKTpaNbHBIX —JIMHHMA.
MHoOrosneKkTpoHHble aToMbl. [T1aBHOE, OpOMTaNIbHOE W MarHUTHOE KBaHTOBbIe uucia. CruH
anekTpoHa. CnuHoBoe KBaHTOBOe uucio. [Tpunuun Ilaynu m pacnpezneneHue 3JI€KTPOHOB I10
CTAallMOHApHBIM COCTOSIHUSAM. CHekTpel aToMOB U Mojekyn. Ctpykrypa TBEpAbix Ten. Cuia
CBA3M dacTull B TBEPAbIX Tenax. Kpucramumueckue pemérku. JledeKkTsl CTpyKTypBI.
Mexanunueckue cBoiicTBa TBEPABIX Teil. Jledopmanus. 3akoH ['yka. Pacuér Monyns ynpyrocru.
Teopernueckass U peanbHass OPOYHOCTh TBEPABIX Ted. TemoBble CBONCTBA TBEPIBIX TEN:
TEII0EMKOCTh, TEIUIOBOE PACIIUPEHUE, TEMIONPOBOIHOCTb.

Tema 24. Sinepnas ¢puzuka.

Pasmepsr u cocrtaB spep. Hykiionel. 3apsgoBoe u  maccoBoe uwucia. M30Tomsl.
B3aumopeiictBue HyKIOHOB. JHeprus cBs3U. JlepekT wmacchl. AKTHBHOCTB, ITOCTOSIHHAS
pacmana, mepuojx Tnonypacnana. Ausbda-u3iydeHue, €ero MpHpOAa U XapaKTEPUCTUKH.
BsaumopeiicTBue ¢ BemecTBoM. 3aluTa oT AecTBUs u3inydeHus. bera-usnyuenue, ero npuposa
u xapaktepuctuku. [IpaBuno cmemenus. B3aumoneiicTBue ¢ BENIECTBOM. 3alUTa OT JEHCTBUS
n3nydeHus. ['amMma-usnydeHue, €ro MNpHUpPOAA M XapaKTEepUCTHKU. BsaumopeiictBue ¢
BEUIECTBOM. 3allluTa OT JEHCTBUS H3IydeHMs. HeWTpoHHOe WH3ilydyeHHe, €ro mnpupora u
XapakTepucTHKu. BsaummopeiicTBue ¢ BemecTBOM. 3amura OT JCHCTBUS  H3JIyYEHUS.
HckyccTBeHHass pajilOaKTUBHOCTh. JleneHue TSOKENbIX sjep, Kod(pUIUEHT pa3MHOXKEHHUS
HeWTpoHOB. llenHas peaknusa. Kputndeckas macca. Pacyér BeIMUYMHBI DHEPTUH JENICHUS SApa.
W3oTomsl, UX UCIOIB30BaHUE. Peakinyu TepMOSAEPHOTO CUHTE3a. DJIEMEHTAPHBIE YaCTHIIBI.



4.3. IlepeyeHb TeM JIeKIUit

N OO0OBéM, u
H/IQT Tema nekumu dbopma oOydeHUs
OYHas | 3aoyHas
Monayasb 1. «Mexanuka 3 1
1 Tema nexunonHoro 3ausaTusa 1. Mexannueckoe IBIKEHHE MaTepHaIbHON 05 05
" |TOYKH U TBEPIIOTO TEna. ’ '
2 Tema JeKIMOHHOTO 3aHATHA 2. JIMHaMKKa MOCTYNaTeIbHOTO JIBUKCHUS 05 05
" |MaTrepuagbHON TOYKH M TBEPJOTO Teia. 3aKOH COXPaHEHHUS UMITYJIbCa. ’ '
Tema nexuonnoro 3ausatust 3. CHUibl B MEXaHUKE 0,5 -
Tema nexknuonHoro 3aHsaTus 4. Pabora u 3Heprus. 3aKOH COXpaHCHHS 05 i
DHEPIUM. ’
5 Tema neknuoHHOTO 3aHATHS 5. JlMHaMuKa BpamiaTelbHOTO JIBHYKEHUSI. 05 i
" |3akoH coXpaHEHHUs MOMEHTa UMITYJIbCA. ’
6. |Tema mekimoHHOro 3aHATHA 6. ["apMoHHYEeCcKHe KoneOaHus - -
7. |Tema neKIMOHHOTO 3aHATHUSA /. BOJTHOBBIE TPOIIECCHI 0,5 -
8. |Tema nekuuonHoro 3aHsATHs 6. OCHOBBI aKyCTUKU - -
Mopayasb 2. «MexaHuKa KUAKocTel U ra3oB. MoJjiekyJisipHasi puzuka u 3 1
TEPMOTUHAMHKA)
9. Tema NIEKIMOHHOTO 3aHSTHS 9. 'maponuHamuka. 3aKOHBI MEXaHUKH 05 05
PKUJIKOCTEH U Ta30B.
10. Tema nexnuonnoro 3ausatus 10. MonexkynsipHas Gpusuka. 0,5 0,5
11. [Tema nexuunonnoro 3anstus 11. BnaxxnocTts Bo3ayxa. 0,5 -
12. Tema nexumnonHoro 3ansaTus 12. SIBneHus nepeHoca. 0,5 -
13, Tema JIEKIMOHHOTO  3aHATHS 13. TepmonumHaMuKa pPaBHOBECHBIX 05 i
COCTOSIHHIA.
14, Tema nexknuonHoro 3ausTus 14. TepMonrHaMHuKa HEOOPATHMBIX 05 )
MTPOIIECCOB
Moayab 3. «QuekTpoctaTuka. IloCTOAHHBIA 3JIeKTPUYECKHil  TOK. 3 1
DJIEKTPUYECTBO U MAarHETH3M)
15. |Tema nexunoHHOTO 3aHATUA 15. DnekTpocraTuka. 0,5 0,5
16. |Tema nexuuonnoro 3ausatus 16. ITocTOAHHBIN TOK. 0,5 0,5
17 Tema nekmuoHHOTro 3aHATHSA 17. Marnetn3sM. MarHuTHOE TOJIE€ U €T0 05 i
XapaKTePUCTUKH.
18. Tema nexkunoHHoro 3aHatusi 18. DnexkTpomMarHUTHas  WHIYKIHS. 05 i
CaMouHAYKLIHS. '
19. Tema nexnuonHoro 3aHsaTHsS 19. DnekTpoMarHuWTHbIE KOJNEOAHUS H 05 i
BOJIHEL
0. Tema  JEKIIMOHHOTO 3aHITHS 20. OCHOBBI DNEKTPOHUKU.| 5 i
[TomynpoBOIHUKOBBIE IPUOOPHI. ’
Monayasb 4. «OnTuka. AToMHasi ¥ siiepHast QU3NKa» 3 1
21 TeMa JIeKIIMOHHOT O 3aHaTHs 21. OEITI/II(a. BonHOBBIE ONITHYECKHE 1 05
SIBJICHUSI. 3aKOHBI T€OMETPUICCKON OITHKH. '
29 Tewma nexkumonHoro 3ausatus 22. KopmyckynspHsie cBOWcTBa 1 05
DIEKTPOMArHUTHBIX BOJTH. KBaHTOBas ONTHKA. !
3. Tewma nreknonHOT0 3aHATHSA 23. DU3NKa AaTOMOB, MOJICKYJT HH TBEPIOTO 05 i
Tena.
24. (Tema nexunoHHOTO 3aHATUA 24. SnepHas Qusuka. 0,5 -
Hroro 12 4




4.4. IlepeyeHb TeM NPAKTHYECKHUX 3aAHATHI (CEMUHAPOB)
He npegycmotpensr.
4.5. IlepeueHb TeM JIAaOOPATOPHBIX PadoOT.

No } O0BéM, u
i Tema maGopaTtopHoii pabOThI dbopma oOydeHHs
OYHasl | 3a0YHas
Moayas 1. «Mexanuka» 6 2
1 OcHOBBI TEOpUU HorpSHIHOCTeﬁ. O06paboTKa pe3ynbTaToB MPSMBIX U 1 05
HEMPSMBIX H3MEPEHHA.
5 Ornpenenenne yCKOpeHus CBOOOIHOTO MaJACHUS C TOMOIIBIO (PU3HUECKOTO 1 05
MasiTHUKA.
3. |OnpeneneHue MOMEHTA HHEPIUH TeJla C TOMOIIbI0 MasiTHHKa ObGepOeka. 1 -
n OnpezneneHre MOMEHTA HHEPLIUHU BPAIIAIOIIETOCS TeJa C TOMOIIBIO 1 05
KPYTHJIBHBIX KOJICOAHHIA. ’
5 Omnpexnenenne MIOTHOCTH TEJ HETPABIIIbHOU (DOPMBI THAPOCTATHYECKIM 1 i
METOOM.
6. |M3ydyeHne MexaHUYECKHX KOJICOaHUI Ha MOJICITU MPY>KUHHOTO MasTHUKA. 1 0,5
Monayasb 2. «MexaHuKa )KUAKOCTel U razoB. MoJiekyJasipHas Gpuznka 6 2
U TEPMOJINHAMH KA
7 Omnpenenenne CKkopocTr Ko pHUIMeHTa BHYTPEHHETO TPEHUS KUIKOCTH 1 05
" |Ha ocHoBe MeTona CToKca. ’
8 Onpenenenue kod3pPuirenTa BI3KOCTH )KUIKOCTH BUCKO3UMETPOM 1 05
" |OcTBaJyIBAA. '
9. Omnpenenenne k03 PUIHeHTa MOBEPXHOCTHOTO HATSKEHHUSI YKUJIKOCTH 1 05
METOJIOM OTCUEeTa Kamelb.
10. Onpenenenne 3aBUCUMOCTH BbICOTHI IOIBEMBI KUKOCTH B KAIMILISPE OT 1 05
MOBEPXHOCTHOTO HATSYKEHHUSI.
11 OnpezneneHue BIAXXKHOCTH BO3/TyXa C TOMOIIbIO TUrpoMeTpa JlamOpexTa u 2 i
ncuxpomerpa ABrycra.
Moayasb 3. «daexkrpoctaTuka. [IocTOTHHBIN 3/1eKTpHYeCKH i TOK. 6 2
DJIEKTPUYECTBO U MATHETH3M.
12. [DnexTpou3MepHuTEIbHBIE TPUOOPHI U MPaBHIIA WX UCTIOIB30BAHUSL. 1 0,5
13. |M3mepeHue >1eKTPOABIKYIICH CHITI HCTOYHHKA MTATAHUS 1 0,5
14, OnpezaeneHyue CONpPOTUBIEHUS TPOBOIHUKA C TOMOIIBI0 MOCTUKOBOM 1 05
CXEMBI.
15, OmnpezneneHre eMKOCTH KOHJIEHCATOpa METO/I0M BOJIBTMETpa U 1 i
amrepMeTpa.
16. |Onpenenenne HHAYKTUBHOCTH KATYIIKH. 1 -
17. |Onpenenenune HanPsPKEHHOCTH MarHUTHOTO TOJISE 3€MUIH. 0.5 -
18. |UccienoBanne MarHUTHBIX CBOMCTB BEIIECTB. 0,5 0,5
Moayasb 4. «OnTuka. AToOMHAas U sijiepHast PU3NKa» 6 2
19, OmnpeneneHne moka3aTes MPeTOMIICHHS CTEKIITHHOMN TUTACTHHEI C 9 05
TTOMOTIIBI0 MHUKPOCKOTIA.
20. OnpezneneHue nMokasaTess MpeJoMIICHUs U KOHLIEHTPAIK caxapa B 9 05
pacTBOpe C MOMOIIBI0 pepaKkToMeTpa. '
21. |OnpeneneHue JUIMHBI CBETOBOM BOJIHBI C ITOMOIIBIO Kojier] HeioToHa. 1 0,5
29 OmnpezneneHue JUIMHBI CBETOBOM BOJIHBI C TOMOIIBIO TU(PAKIIMOHHOM 1 05
pEIIeTKH.
UToro 24 8
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4.6. Buabl caMOCTOSITEILHOI Pa0oThI CTYE€HTOB U NepedYeHb Y4eOH0-MeToIHYeCKOr0o
olecreyeHus VI CAMOCTOSITeIbHOI pa0oThl 00y4AIOIINXCS

4.6.1. TloaroroBKa K ayIMTOPHBIM 3aHSTHIM

[ToaroroBka o0y4aromuxcs K ayAUTOPHBIM 3aHATUAM COCTOUT U3 MOJATOTOBKU K JICKITUSM
Y TIOJITOTOBKU K J1a00paTOPHBIM 3aHATHSIM U IPOBOAMUTCS B YAChl CAMOCTOSITENIbHOM pabOTHI.

[ToaroToBka K JEKIIUHM BKIIOYACT B ce0s1 MpOopabOTKy M YCBOCHUE MaTepHaia MpeablIyux
JEKUUH, a TakKe CaMOCTOSATEIbHOE U3YYEeHHE TEeX BOIPOCOB, KOTOPbIE BBIHOCSATCS Ha
CaMOCTOSITENIbHOE M3y4YeHHe. JTa padoTa JOKHA BECTHCh C KOHCIEKTOM JIEKIIUI U y4eOHUKOM,
B pe3y/bTaTe KOHCHIEKT JIEKIUIl JOJKeH YTOUHATbCA M yriIyosaTbesa. Bo3Hukaromme BOMPOCH
HE0OXOIMMO 3aluChIBaTh, YTOOBI 3aJaTh UX JIEKTOpY. Takas peryispHas paboTa MOMOXKET
CTYJEHTY aKTUBHO OCBauBaTh HOBBIH MaTeprai Ha JEKIUAX.

[TonroroBka K Ja0OpaTOPHBIM 3aHATHUAM BKIIOYAeT B ceOsl MOATOTOBKY OTYeTa IO
BBITTOJIHEHHOH J1a00paTOpHOIl paboTe M MOArOTOBKA K BBIOJHEHUIO CIIEAYIOIIEH J1abopaTopHOH
pabotel. OTYeTHl 1O J1aOOpaTOPHBIM paboTaM JOJKHBI OPOPMIIATECSA B OTACIBHOM TeTpaau 1o
1a00paTOPHOMY PAKTUKYMY, TIPU 3TOM JJIsl K101 paboThl HEOOXOJMMO yKa3aTh €€ Ha3BaHUE,
1enb paboThl, JaTy NPOBEICHUS H3MEPEHMI, 3amucaTh pe3yabTaThl U3MEPEHH B TaOJHIIbI,
MIPOBECTH COOTBETCTBYIONIYI0 00pabOTKYy pe3yibTaTOB NPSMBIX M KOCBEHHBIX H3MEPEHUH,
3amnMcath OTBETH. B KOHIIE Kax 1011 1abopaTOpHOI pabOThl MPUBOASATCS KOHTPOJIbHBIE BOIIPOCHI,
Ha KOTOpbIE CTYIEHThI JOJUKHBI J1aTh MHCbMEHHBIE OTBETHI B CBOEH TeTpaau. s momydeHus
3ayeTa 1o J1abopaTopHOM paboTe CTYACHT JOKEH:

— HayuyuThcsi paboTarb ¢ npubopaMu U OOOPYAOBAHHMEM, HCIIOJIb3YEMBIM B JaHHOU
nabopaTopHol padoTe;

— IPOBECTH MIPaBUJIBHO U3MEPEHUS U 00paOOTKY pe3y/IbTaTOB 3TUX U3MEPEHMUIA;

— o(popMHTH OTUET MO IaHHOU paboTe B CBOECH TeTpaau s 1ab0OpaTOPHBIX padoT;

— YSICHUTH TEOPETUYECKHUN MaTepHal Mo u3ydaeMol B paboTe Teme B 00beMe OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI.

4.6.2. IlepeyeHb TeM KYpPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) HE IPEAYCMOTPEHBI.

4.6.3. IlepeueHb TeM pedepaToB, pacueTHO-Tpau4ecKuX padoT

Tema pedepara, pacueTHO-rpauIecKux padboT u Jp.

1. |Mexanuka. MonekynsipHas (pu3uKa ¥ TepMOANHAMUKA.

DNEeKTPOCTaTHKA U MOCTOSHHBIN TOK. DnekTpomaruetusm. Onruka. ®u3nuka arToMHOTO
Spa.

11



4.6.4. TlepeueHn TeM " Y4eOHO-MeTOANYeCKOr0 obecreyeHust st
CAMOCTOSATEIbHON Pa0d0ThI 00y4al0 M XCH
O06béM, u
Ne Tema camocTosTeNnbHOI paboThI YuebHo-MeToMIECKOe dopma oOydenus
/i obecrieueHue Y1
OYHas |3aoyHas
1. I'pa6osckuit P.U. Kypc
n3uku. — CII0: Jlaus, 2002..
Moxyas 1. Mexanuka $p0®HMOBa T.U. Kypc busuku. — 18 24
M.: Beiciias mkouna, 2001.
1. [MexaHu4eckoe ABMKCHUE 3 4
MaTepuanbHON Touky v TBepaoro  |[1] §4-6; [2] §1-4
Tela.
2. |/luHaMHKa IOCTYIaTeILHOTO [1] §7-15; [2] §5-10 3 4
TIBYDKCHUSL.
3. |Pabora u sHeprus. 3aKoH [1] §16-19; [2] §11-13 3 4
COXPaHEHUS SHEPTUU.
4. |[luHaMuKa BpalaTreIbHOro [1] §21-23; [2] §16-19 3 4
TIBYDKCHUSL.
5. [[apmoHHMUecKHe KOIeOaHus u [1] §27-29, 31; [2] §140-141 3 4
BOJIHBI.
6. | Teopus norpemrHocreii uamepenust |[dusuka. Meroanyeckue ykazaHus 3 4
(bu3nuecKnX BeJIMYMH. METOBI  |IJIs MOATOTOBKH K JIJAOOPATOPHOMY
nu3MepeHus Gu3. BEIHUUUH U npakTukymy. Mexanuka./ BomoBuk
[apaMmeTpoB, IPUOOPHI, B.H. — JIyranck: U3n-so JIHAY,
MpUMEHSIoIIHecs B 1aboparopHoi [2018.
MPaKTHKE, TIOCTPOCHUE TPahUKOB
3aBHUCHUMOCTH MEXKITY
(U3HYECKUMU BETHYNHAMH.
[loaroroBka K 1a00paTOPHBIM 3aHs-
THSIM, HAITICAHUE OTYETOB I10
Ka>KJ0M BHIIOJHEHHOM
nmabopaTtopHoi pabore.
Moay.ab 2. MexaHMKa JKHIKOCTel 1 1. I'pabosckuit P.U. Kypc ¢pusuxu. 18 24
ra3os. MoJsekyJsipHasi gusuka u — CII6: Jlans, 2002.
TepMOAUHAMMKA. 2. Tpodpumona T.U. Kypc ¢puszuxu.
— M.: Beicmas mikona, 2001.
7. MonekynsipHO-KUHETHUECKas [1] §37-38; [2] §42-43 4 5
TEOpUS UICATHHBIX Ta30B.
8. |fIBnenue nmepeHoca. [1] §49-52; [2] §48 4 5
9. |l Haga;o TEPMOAMHAMUKH. [1] §71-74; [2] §51-52, 54 3 5
30mporieccsl.
10. |l Hagao TepPMOMHAMUKH. [1] §73-75; [2] §58-59 3 5
TernmoBbie MallIMHKH.
11. [[ToaroToBka K J1abopaTopHbIM 3aHs- ([Du3uKa. MeToIuuecKre yKka3aHusl 4 4
THSIM, HAITICAHUE OTYETOB IT0 LTS TIOATOTOBKH K JTa00paToOpHOMY
Ka)KJI0! BBIIIOJIHEHHOU pakTUKyMy. MoiekymnspHas
nabopaTopHO padoTte. (du3UKa U TEPMOTMHAMHUKA.
/Bonosuk B.H. — JIyranck: U3a-Bo

12



Ne | Tema camocTosiTensHON pabOTHI

Y4eOHO-METOINYECKOE

O0béMm, 4

JIHAY, 2018.

1. I'paborckmii P.1. Kypc

Mopnyab 3. daexktpocraTuka pusuxu. — CI16: Jlans, 2002.
[locTOSIHHBIN ~ JJIEKTPHYECKHIl  TOK 18 24
DJIeKTPHYECTBO U MATHETH3M. 2. Tpodpumona T.U. Kypc dpuzukmu.
— M.: Beicias mkona, 2001.
12. DnexTpocraTHka. [1, YacTs 2] §2-10; 3 4
[2] §78-84
13. [[ToCTOSIHHBIH TOK. [1, Yacts 2] §11,13, 17-23; 3 4
[2] §96-101
14. Maruetn3M. MarautHoe moiie. [1, Hacts 2] §24-26; 3 3
[2] §109-112
15. [DnekTpoMarHuTHAS HHIYKIIHS. [1, Hacts 2] §33-34; 3 4
[2] §122-127
16. [DnexTpoMarHuTHbBIC KOJIeOaHuUs. [1, Yacts 2] §38, 40; 3 4
[TepeMeHHBIH TOK. [2] §146, 149-152
17. [[ToaroroBka K 1abOpaTopHBIM 3aHs- ([Pu3UKa. MeToIu4ecKre yKa3aHHs 3 5
THSIM, HAITICAHUE OTYETOB IO VIS IOATOTOBKH K JTa00paTOpHOMY
Ka)KJIOW BBITIOTHEHHON MPAKTUKYMY. DICKTPUUECTBO U
nabopaTopHOi padoTe. MarHetusMm. / Bomosuk B.H.,
JTuxomanoB A.A. — JIyrauck: U3a-
Bo JIHAY, 2018.
1. I'paGosckuii P.1. Kypc
Moayas 4. Ontuka. AtomHasa u| pusuku. — CII6: Jlans, 2002. 18 o4
sepHas QU3UKA. 2. Tpodumona T.U. Kypc puszuku.
— M.: Beicias mkona, 2001.
18. 'eomeTpuyeckas ONTHKA. [1, Hacts 2] §45-47; 3 4
[2] §165-168
19. BoxHoBas onTHKA. [1, Yacts 2] §51, 53-54; 3 4
[2] §172, 176, 180
20. |KBaHTOBBIE CBOMCTBA CBETA. [1, Hacts 2] §61-62; 3 4
[2] §197-201
21. |®u3uKa aTOMOB U MOJIEKYJI. [1, Yacts 2] §63; 3 4
[2] §208-210
22. SlnepHble peakiun [1, Hacts 2] §70-73; 3 3
[2] §257,266,268
23. [[ToaroToBka K 1aOOpaToOpHBIM ®dusuka. Meroguueckue ykazaHus 3 5
3aHSTHSM, HAMCAHUE OTYETOB [0 | JIS TOJATOTOBKH K
Ka>KJI0U BBITTOTHEHHON 71a00paTOPHOMY MPAKTUKYMY.
nmabopaTopHoi pabore Ornruka. / iBannukos B.B.,
JInxomanoB A.A. — JIyraHck:
W3n-8o JIHAY, 2018.
Bcerq 72 96

4.6.5. Jlpyrue BUIbI CAMOCTOSATEJbHON Pad0ThI CTYI€HTOB

He npeaycmoTpensl.
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4.7. IlepeyeHb TeM U BHI0B 3aHATHI, MPOBOAUMbIX B HHTEPAKTUBHOM dopme

Ne ®dopma 3aHATUA Tewma 3ansTust WnuTepaktuBHblil MeTos; | O0BEM, U
/m
1. Jlexnus DJIEKTPOCTaTHKA. WNuTepakTuBHAs JEKIMS 2
2. Jlexus PaGora wu oHeprus. 3akoH | MIHTepakTHBHAS JICKIIUS 2
COXpaHEHUS SHEPTUH.
5. @DoH/1 OLIEHOYHBIX CPEJICTB /ISl IPOBeJAeHUs IPOMEKYTOYHOM aTTeCTAlNU

ITonmHoe onucanue GpoHa OLICHOUHBIX CPEICTB TEKYIIEH 1 IPOMEXYTOUHOM aTTecTaluu
00yJaromuxcs ¢ mepevyHeM KOMIETEHIUH, OMCaHNeM MoKa3aTese 1 KpUTEprUeB OLlEHUBAHHS

KOMIIETEHIH, I1IKaJ OLIEHUBAHMsI, TUIIOBbIE KOHTPOJIbHBIE 33JaHUS U METOIMYECKHE MAaTepUaJIbI
IIPE/ICTaBJIEHbl B IPUIIOKEHUU 3 JaHHON pabouel MporpamMmbl.

6. YyeoHo-MeToauuYecKkoe odecrnedeHue JUCHUIINHBI
6.1. Pexomenayemas JuTeparypa
6.1.1. OcHoBHasi TUTEpaTypa
No /i ABTOp, Ha3BaHHUE, MECTO U3/IaHUS, U3/-BO, TOJ] U3JIaHUS, KOJHUECTBO Kon-Bo 3k3.
B CTpaHHMII B OO
XaBpynsk, Bacunuii ['aBpuiioBuu. Kype ¢usuku [Tekcr]: YueOHoe .
1. HOC(I;)ngI{e | Bacwunuit Fa]pr/IJIOBI/I‘-I X}g;p}?;{ﬂl(. - 1[\/IOCKB]a: 000 IEKTPOHHBII
"Hayuno-uznarensckuit nentp MHOPA-M", 2014. - 400 c. pecype
Kann, K B. Kypc o6eit ¢pusuku [Tekcr]: Yuebnoe mocobue / K b SeKTpOHHbI
2. |KamH. - MockBa: OOO "KYPC"; Mocka: OOO "Hayuno-
3narensekuit neHtp MHOPA-M", 2014. - 360 ¢ peeype
MBnues, A. . ®usuka / A. JI. UBnueB. — 4-¢ u3a., ctep. — CaHKT-
[leTepOypr : Jlanb, 2024. — 676 c. — ISBN 978-5-507-48769-1. — 5 .
3. [Tekcr: snektpoHHbi // JIaHb : 3J€KTPOHHO-OHOIMOTEUHAST CHCTEMA. ACKIPOHHET
— URL: https://e.lanbook.com/book/362933  (mata obparienus: pecype
24.01.2025). — Pexum octymna: [uis aBTOPU3. MOJIh30BATEIICH.
6.1.2. JlonoJiHUTE/IbHAS JINTEpaTypa
Ne m/m ABTOp, Ha3BaHHE, MECTO U3JJAHUS, H3/1-BO, TOJT H3/IaHUS, KOJIMYECTBO CTPAHHI
1 1. I'pabosckuii, P.U. Kypc ¢pusuku: yued. nocodue. / P.1. I'paboBckuii — 8-e uz .
" lctep. - Cu6.: U3narensctBo "Jlanp", 2005. - 608 c.
2. AxynusiH, A. H. HccrnenoBanue sBIeHUS DIEKTPOMArHUTHOW WHAYKIINH :
yaeOHO-METOIMUECKOe TTOCOOHE JITIst MPOBEICHHUS JIA00PATOPHO-TIPAKTHUECKUX PabOT MO
2.  |busuke Ha 6aze HHTEPAKTUBHOTO Jab0opaTopHOTro mpakTukyma "OTkpbitast ¢pusuka 1.1"/
A. H. AxynusH ; ben' CXA uMm. B.S. I'opuna. - Maiickuii : U3n-Bo benl ' CXA um. B. 4.
["opuna, 2014. - 31 c.
6.1.3. [lepuoguyeckue U31aHUA
He npenycmoTpeHsl.
6.1.4. MeTtoanueckue ykazanus 1Js 00y4alOUIMXCsl 0 OCBOEHUI0 THCIMIIJIHHBI
Ne m/mt ABTOp, Ha3BaHUE, MECTO U3JIaHUS, U3/1-BO, TOJ] U3AaHUS, KOJIUYECTBO CTPAHHII
Bosiopuk B.H. ®usnka. Mexannka. Meroauueckue yka3aHust Ui IOJATOTOBKH K
1. [maboparopHomy npaktukymy / B.H. Bonouk. JIyranck: 'OV JIHP JIHAY, 2018. — 102
C.
2. | Bomosuk B.H. ®u3uka. MonekynsipHas Gpu3nka i TepMOAMHAMUKA. MeToInvIecKue
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Ne /it ABTOp, Ha3BaHKE, MECTO U3JAHUS, U3/-BO, TOJ U3JaHUsI, KOJIMYECTBO CTPAHUIL

yKa3aHHs JIJIs1 [TOATOTOBKH K JlaboparopHomMy npaktukymy / B.H. Bonosuk. JIyranck:
'OV JIHP JIHAY, 2018.

Bosiouk B.H., JluxomanoB A.A. @u3uka. DIeKTpUUECTBO U MarHeTu3M. MeTtouueckue
yKa3aHus VIS IIOATOTOBKY K JaboparopHomy npaktiukymy / B.H. Bonosuk, A.A.
UTuxomanos. Jlyranck: 'OV JIHP JIHAY, 2018.

Bannukos B.B., JluxomanoB A.A. ®u3zuka. Onrruka. Metoanieckue ykazanus JUis

[10IrOTOBKH K J1aboparopHoMy mpaktukymy / B.B. Banuukos, A.A. JIuxomaHoB.
Ulyranck: 'OV JIHP JIHAY, 2018.

Cronspenko B.®., isanuukoB B.B., BonoBuk B.H. ®u3uka. Yacts | . MeTtoandeckue
YKa3aHUs ISl CAMOCTOSTEIbHONW U MHIUBHIYaIbHOW PaOOTHI C 3aJaHUSIMU IS

KOHTpOJIbHBIX paboT. / B.®. Cronspenko, B.B. lBanuukos, B.H. Bonosuk. Jlyranck:
JIHAY, 2007.

Cronspenko B.®., isanuukoB B.B., Bonosuk B.H. ®u3uka. Yacts |l . MeTonuueckue
YKa3aHUS ISl CAMOCTOSTEIHHONW U MHIUBHIYaIbHOW PaOOTHI C 3aJaHUSIMU IS

KOHTpOJIbHBIX padoT. / B.®. Cronsipenko, B.B. Banuukos, B.H. Bonosuk. Jlyraunck:
JTHAY, 2007.

6.2. Ilepeyenb pecypcoB  HH(OPMAIMOHHO-TEIEKOMMYHMKAIIMOHHON  ceTH

«HHTepHET» (1a1€€ - ceTh «IHTepHeT»), HeOOXOTUMBIX /IJIi OCBOEHHS TUCIHUTITHHBI

Ne n/mt Hazpanue nHTepHET-pecypca, aipec U PeKUM JI0CTyIa

1.

Bukunenus — cBo0oHas SHIMKIIONEUS. [ DIIeKTpoHHBIHN pecypc]. URL:
https://ru.wikipedia.org/wiki (gara ooparmenus: 20.08.2022).

2.

DenepanbHblil moptan «Poccuiickoe oOpasoBaHuey. [ DNEKTPOHHBIN pecypc].
URL: https://www.edu.ru/ (nara obpamenus: 20.04.2023).

udopmanronnas cucteMa «EMHOE OKHO J0CTYIIa K 00pa3oBaTeIbHBIM PECypcamy.
[DnexTponnsiit pecypc]. URL: http://window.edu.ru/ (mata obparmienus: 20.04.2023).

denepanbHblii IEHTP MHHOPMALIMOHHO-00pa3oBaTeIbHbBIX pecypcoB — http://fcior.edu.ru/

JIIEKTPOHHO-0MOIMOTEYHAs CUCTeMa «Y HUBEPCUTETCKAasi OMOIMOTEeKA OHJIAHY.
[Dnexrponnsiii pecypc]. URL: https://biblioclub.ru/ (mata oopamenus: 20.04.2023).

Hayunas snextponnas 6mbnnoreka «e-Libraryy. [DnexTpoHHbId pecypcl].
URL.: https://elibrary.ru/ (nata oopamienus: 20.04.2023).

6.3. CpeacTBa odecnedeHHs1 OCBOCHHSI THCIUTLIMHBI

6.3.1. KomnboTepHbie 00y4aoume 1 KOHTPOJIMPYIONIHE MPOrPaMMbI

OYHKIMSA TPOTPAMMHOTO 00€CTICUCHHSI
Bun yueOnoro | HammeHoBaHue mporpaMMHOTO

3aHATHUA oOecrieueHHs MOJCIINpY-

KOHTPOJIb fommas oOyuatoras

Jlexuun Adobe Reader, - - +
Open Office,
Moodle

Jlabopatopusie |[Adobe Reader, + + +
Open Office,
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https://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
https://biblioclub.ru/
https://elibrary.ru/

Texkywmui,
MOYJbHBIM,
WTOTOBBII
KOHTPOJIb

Moodle

Adobe Reader, + + -

6.3.2. Ayamo- u BH1€0NOCOOUs

He npenycmoTpeHs.

6.3.3. KomnbloTepHbIe Npe3eHTaluN Y4eOHBIX KypPCcOB

He nmpenycmorpeHst.

7. Onncanne MaTepUAIbHO-TEXHHYECKOH 0a3bl, HE00X0IUMOIi JUISA 0CYIIECTBJIECHHUSI
00pa30BaTeIbLHOIO MpoIecca Mo TUCHUTIIHHE

HanmenoBanue 000py10BaH-
HBIX y4eOHBIX KAOUHETOB,
0OBEKTOB 15 TPOBEICHUS

3aHATUI

[lepeuenb 0CHOBHOTO 000PYAOBaHUS, IPUOOPOB U
MaTepUaoB

[-313 — aymutopust s
IIPOBEJCHUS J1aDOpaTOPHBIX,
CEMUHApPCKHUX u
MPAKTUYECKUX 3aHATHUH,
TPYIIOBBIX u
VH/IMBUTyaJIbHBIX
KOHCYJbTallMi,  TEKYILEro
KOHTPOJISA, MPOMEKYTOYHOU
aTTeCTallUH,
CaMOCTOSATENILHON pabOThI

[Mkad c 3akp. a8. — 3 wWrT., cton ayd. — 20 mwr., mkad nad. — 2
mT., cTyaA ydeH. — 30 mr., cToa AByXTymMO. — 1 mT., croi
OnHOTYMO. — 1 wiT., mkad ang oaexxa— 1 mr., Jocka Ji/Tex.
nmoka3. —1 ., madoparopHble TpUOOPHI U 000pYHAOBaHUE
(a/rpanc-popmarop, ammnepmerp I-86, BoibT™MeTp -87,
BOJIBT™METp, TanmbBaHomerp ['CA, a1 muT, 00OpymoBaHue
87J1-01, karymika MHAYKIIMOHHAS, Mara3uH COMPOTUBIICHUS,
MalIuHa JIEKTP., OaTapest KOHACHCAT. U Jp.);

[-315 — aymutopust s
IIPOBEJCHUS J1abOpaTOPHBIX,
CEMHMHAPCKUX u
MPAKTUYECKUX 3aHATHUH,
TPYIIIOBBIX u
VH/IMBUyaJIbHbIX
KOHCYJIbTAllMi,  TEKYyLIEro
KOHTpOJISA, ITPOMEKYTOUHON
aTTeCTalllH,
CaMOCTOSITENIbHOM paboThI

Ikad c 3akp. AB. — 2 wrt., pabouuit cton «»-16, ct. mis
Bec. JIO-550 — 1 mr., muc. cr.JI®-540 — 1 mr., apmaTypHBIiA
cT. — 7 wWrt., ceiidp —1 wrT., 10cKa A/TeX MOK. — 1 MT., CTON
OHOTYMO. — 2 mT., cTON ayd. — 1 mr., ctyn yuyeHnd. — 30
HIT., cTeax — 1 mT., cTyn nab. — 1 mwT., CTya I/MATKUN — 2
mT., jgabopaTopHble MpuOOpel U  obopyaoBaHue (06op
«Qnektpo», BosubT™MeTp D-505, reHeparop 3BYKOBOWH,
UCTOYHUK THUTAaHHUS YHHBEPC., MHUKPOMHTEp. «JIMHHUKaY,
MHUKpO(OTOMETp.  Heperucrp.,  ocserutenp  OU-18,
ocrwiorpad — NEKTp., Npubop PUKU3MEPH., MASITHHUK
YHHUBEpC.,  BOJNBTMETp, OapoMeTp  aHEpoOMJ.,  BECHI
texHnueckne, reHepatop ['YK (c), mcrounmk WIIIII-2,
JIOKCOMETP (C), MUKPOCKOMT H Jp.); y4eOHO-METOIUUECKHE
MaTeprabl

[-317 — aymutopust s
MPOBEJCHUS J1aOOPaTOPHBIX,

CEMHUHAPCKUX u
MPAKTUYECKUX 3aHATUH,
TPYIIIOBBIX u
VH]IMBUTyaIbHBIX

Cron ayn. — 10 wrT., cron — 9 mr., mkad ans npubd. — 3 wr.,
ctyn ydyeHuwd. — 31 mT.,, gocka a/texmok. — 1 mT.,
o0opyaoBaHue Il 1a00paTOPHBIX PadOT MO MOJEKYISPHOM
buzuke W  TepMOIMHAMHUKKA  (37. UIMT, NPOOUPKH,
TE€XHUYECKHUE BECHI, MUIIETKH, IPyIIa)
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8. Memucunnﬂnﬂapﬂme CBHA3HU

IIpoToxoa
COIJIacOBaHUs pabodeil MporpaMmbl ¢ APYTUMH AUCHUILTHHAME

. [Tpemnoxenus 00 U3MEHEHUSX
HaumenoBanue TUCIUIIINHEL, C Kadenpa, ¢ koTopoi .
. B paboueli mporpaMmme.
KOTOPO¥ MPOBOIMIIOCH IPOBOTIIOCH
3akirouenue 00 uTorax
COIJIACOBAHUE COIJIaCOBAHUE
COIJIACOBAHUS
Kadenpa
UHOOPMALMOHHBIX
MaremaTtuka b pu 11 CormacoBaHo
TEXHOJIOTHII, MATEMATHKN U
buzuku
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JIuct u3mMeHneHuit paboueit mporpaMmmsl

Ipunoxenne 1

Homep
W3MEHEHUS

Homep
[POTOKOJIA
3ace1aHus
kadeapsl U 1ata

Crpanuisl ¢
WU3MEHEHUSIMU

[IepedyeHb OTKOpPpPEK-
TUPOBAHHBIX ITYHKTOB

[Toamuce 3aBe-
JTYFOIIIETO
kadeapoii

18



Ipunoxenue 2

JIucT nepuoANYecKuX MPOBEPOK pabodel mMporpamMMel

JI0JDKHOCTHOE JIMIIO, ITPO-
BOJIMBIIIEE IPOBEPKY
®.1.0., 101KHOCTB,

Jlara

[ToTpebHOCTE B
KOPPEKTHPOBKE

[lepeueHb MyHKTOB, CTP.,

paszenoB, TpeOYIOIINX
U3MEHEHUN
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IIpuinoxenune 3

MMHUCTEPCTBO CEJIbCKOI'O XO3MCTBA POCCUICKON ®EJEPAILINN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/[P)KETHOE OBPA30BATEJIbHOE
YYPEXXJIEHUE BBICIIET'O OBPA3SOBAHMS «JIYTAHCKHUI IT'OCYJIAPCTBEHHBI
ATPAPHBIN VHUBEPCHUTET UIMEHH K.E. BOPOILIJIOBA»

Kadenpa napopManimOHHBIX TEXHOJIOTHH, MATEMATHKU U (QU3UKH

®OH/JI OHEHOYHbBIX CPEJACTB
M0 TUCHHTIUTHHE (MOTyITH0) «Du3nkay

CrnemnanbaocThb: 08.05.01 « CTpouTENhCTBO YHUKAIBHBIX 3IaHUM U COOPY>KCHHI

Crennanuszanusi: «CTpOUTENbCTBO BBICOTHBIX U OOJIBIIECTIPOJIETHBIX 3JaHUM U COOPYKEHHUID

YpoBeHb TPOoPEeCCHOHATBHOTO 00Pa30BaHUS: «CIICITIHATTUTETY

T'ox naugana moarorosku: 2025

Jlyranck, 2025



1. IEPEYEHHh KOMIIETEHIIUI, COOTHECEHHBIX C UHIUKATOPAMHU AOCTHKEHUSA KOMIIETEHIIAM, C YKA3BAHUEM
ITAIIOB UX POPMHUPOBAHUS B ITPOHECCE OCBOEHUS OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Kon DopMyIMpOBKa WNunukaTopsl Otan [Inanupyemsbie HanmenoBanue HaumeHnoBanue oLieHOYHOTO
KOHTpO- KOHTPOJMPYEMOI JOCTHKEHUS (ypoBeHb) pE3yJIbTaThI MoyJIeH U (UIIH) CpeAcTBa
JTUpyeMOit KOMITIETECHIIUN KOMIIETEHLIUN OCBOEHUSA o0y4yeHUs paszesnos Texkymmuii | [Ipomexyrounas
KOMIIE- KOMIIETEHIIUH JUCLUIIIMHBI KOHTPOJIb aTTecTanus
TEHLIUU
OIIK-1 | CnocobeH pemaTth OIIK-1.3. [lepBeiii 3Tann | 3HATH: Monyns 1. Tectbl DK3aMeH
TUIIOBBIC 33]1a4H [Tpumensier 6a30BbIe | (TIOPOTOBHIi busnueckue «MexaHuka» 3aKpBITOrO
npodeccuOHAbHON | 3HaHUsA YPOBEHB) 3aKOHBI U siBJeHUs | Monayns 2. THUIIA
JeSITEIbBHOCTH Ha (byHIaMEeHTaIbHbIX U YMETh «MonekynsipHas
OCHOBE 3HaHUU paszenos WHTEPIIPETUPOBATh | (PU3UKA U
OCHOBHBIX 3aKOHOB | €CTECTBEHHO- ux TEPMOJITHAMUKA.
MaTEMaTUYCCKUX U Hay4HOI'O IIHKJIa B Bropon stann | Ymern: Mexanuka Tectol DK3aMeH
€CTECTBEHHBIX HAyK | 00JIaCTH DKOJIOTMHU U | (IPOABUHYTHIA | IPUMEHSTH 3aKOHBI | JKHIKOCTEH U OTKPBITOT'O
C IPUMEHEHUEM IPHUPOIOIIONL30BAHUS | YPOBEHb ) bu3uKM s ra3oB» THIIA
UH(POPMAIIMOHHO- peLIEeHUs Monyns 3. (Bompocsl
KOMMYHHKAIIMOHHBIX MPAKTHYECKUX OneKTpocTaTHKa. TUTSt
TEXHOJIOTUI 3a1a4 [TocTosHHBIH orpoca)
Tpernii aTan Baanern: DIIEKTPUYECKUM PacuerHas | Dx3ameH
(BBICOKHMIA HaBBEIKaMH TOK. pabota
YpOBEHB) PUMEHEHHSI DNEKTPUUECTBO U
(I)I/I3I/I‘-ICCKI/IX MarHeTUus3M»
3aKoHOMepHocTel | Moayiib 4.
B HpaKTquCKOﬁ «OnTtnka. AToMHas
JEATEIIbHOCTH H AACpHasd
buznkar»




2. OIIMCAHUE MOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHWS KOMIIETEHIIUS
HA PA3JIMYHBIX OTAITAX UX POPMUPOBAHUSA, OIIMCAHUE HIKAJI

OLEHUBAHUA
Ne | Haumeno Kparkas IIpencrasie- Kputepun ouenusanus Ikana
BaHHE XapaKTepUCTHKA HUE OLICHUBAHHUS
1§ OLICHOYHO OILIEHOYHOTO CPE/ICTBA OLIEHOYHOTO
rO CpeICTBa B
cpencTea ¢donzme
1. | Tecr Cucrema TecroBble B recre Beinosnneno 90-100% Ormenka
CTaHIAPTU3UPOBAHHBIX 3aJ]aHus 3aIaHIH «Omauunox (5)
3aJaHKH, TTO3BOJISIOIIAS B Tecte BhImonHeHo Oonee 75- | Orenka
HU3MEPUTh YPOBEHb 89% 3amanuit «Xopowoy (4)
3HAHUMN. B rtecte Brimonneno 60-74% Ouenka
3aJaHuN «¥Y0oeremsopum
envHo» (3)
B Tecre BemonHeno meree 60% | Onenka
3aIaHui «Heyoosenemesopu
menvro» (2)
bonpmas uacte onpenenenuit | OneHka
He Hpe/ICTaBJICHa, 6o | «Heydosremsopu
OpeicTaBIeHa ¢ TpyObMu | menvHo» (2)
OIMMOKaMH.
2. | Ompoc dopma paboTHI, Bomnpocsl k [IpomeMOHCTPHUPOBAHBI OrneHka
KOTOpast MO3BOJISIET orpocy TIpeAroaraeMbIe otBetThL, | «Omauunoy (5)
OIICHUTH KPYTO030D, MIPaBIIIEHO HCTIONTb30BaH
YMCHHE JIOTHICCKU ATOpPUTM  OOOCHOBAaHWHA  BO
MTOCTPOHUTH OTBET, BpeMsl  pacCyKJICHHI;  eCTh
yMEHHE JIOTHKA PacCyKICHUI.
MIPOJIEMOHCTPUPOBATh IIponeMoHCTpUpPOBaHBI Ornenka
MOHOJIOTHYECKYIO peub IpeAnonaraeMble OTBETHL, €CTh | «Xopouioy (4)
U MHBIC JOTHKAa  PacCyKICHU, HO
KOMMYHHKATHBHBIC HETOYHO HCTIONTb30BaH
HaBBIKH. Y CTHBIH OIIpoC ATOpPUTM  OOOCHOBAaHWIA  BO
o0namaeT OONMBITIMH BpeMsI pPacCyXJICHUI U He Bce
BO3MOYKHOCTSIMA OTBETHI TIOJIHBIC.
BOCITUTATEIHHOTO [IpomeMOHCTPHUPOBAHBI Orenka
BO3JEHCTBUS, CO3/1aBast npeanojiaraeMbl€ OTBEThI, HO «ydoefzemeopum
YCIOBHS ISt HETPaBUIILHO ucnosb3oBaH | envio» (3)
He(OPMATLHOTO anroput™  00OCHOBaHUH  BO
oO0IIeHusI. BpeMs paccyXIeHUH;
OTCYTCTBYET JIOTHKA
paccyxaeHuis; OTBETHI HE
TIOJTHEIC.
OTBETHI HE TIPEJICTABIICHEI. Orenka
«Heyooeremeopu
menvHo» (2)
3. | Pacuerna | CpeacTBo mpoBEepKU ITepeuenn IIponemMoHCTpUPOBAHO Orenka
si paGora | BIaJCHUSI HaBBIKAMH 3a7aHuil, NOHUMAaHHME METOAUKHU pettenust | «Omauunoy (5)
(peurenne | IIPUMECHEHHS BXOJISIINX B 3aJa4yl M ee IPHUMEHCHHE.
3a1a4) MOJYYCHHBIX 3HAHUHA TI0 | PacYeTHO- Penrenne Ka4eCTBEHHO
3apaHee onpesesieHHOH | rpaduuecky | odopmiieHO (akkypaTHOCTB,
METOJIMKE JIJISI pEUICHUs. | 10 paboTy JIOTUYHOCTH). Hcnons3oBan
3ajay. TpaAUIHOHHBIH WIH
HETPaJUIMOHHBI  TOOXOA K
pEIIeHNI0  3aJlavu. 3amada
pelieHa MpaBmIbHO.
IIponemoHCcTpUpOBaHO Onenka
MOHUMaHHe METOIMKH petierne | «Xopouoy (4)

U ee TIpUMcHEHue. PemeHme
3a/1a4¥ MPaBUWIBHO O0()OPMIICHO.




MIPOBOUTCSA IO
OKOHYaHWH M3YICHUS
JIACLHAIUIAHEL.

TEPMUHOJIOTMYECKOTO amnmnapara
JUCUUIUTHHBI; YMCHHUE
aHaIM3UPOBATH MPOOIIEMY,
COJICPIKATENBHO
CTUIUCTUYICCKU FPAMOTHO
U3J1arath CyTh BOIPOCA,;
rIyOOKO IOHUMATh MaTepHa;
BJIAJICHUE aHATUTHYECKAM
CIO0CO00M M3JI0KEHUS BOTIPOCa,
HAYYHBIX HICH; HABBIKAMH
apryMeHTAaIliy U aHaIu3a
(hakTOB, COOBITHIA, SIBIICHUH,

Ne | Haumeno Kparkas [Ipencrasne- Kpurepun onienrBanust IHkana
/ BaHHE XapaKTepUCTHKA HHE OLICHUBAHHA
I | OLECHOYHO OIIEHOYHOTO CPE/ICTBA OLIEHOYHOTO
rO CpeICTBa B
cpencTBa ¢doume
3agaga pemieHa  TPAaBUIIBHO.
EcTb oTnenpHBIC 3aMEUaHHUS.
[IpomemMoHCTpHUPOBaHO Ouenka
NOHMMaHHe METOAUKHU pelleHus | «Yooenemeopum
YU YaCTHUYHOE €€ NPUMEHEHUE. envHo» (3)
3aaua perieHa YacTHIHO.
3ajaya He pelleHa. Ouenka
«Heyooeremesopu
menvroy» (2)
4 3auer 3ager BrIcTaBIsIeTCs B | TecToBbIe B tecre BrmomHeno 60-100% «3auTeHO»
pe3ynbTaTe TMOABEICHUS | 3aaHMI K | 3aJaHHUN
UTOTOB TEKYIIEeTo | 3a4eTy
KOHTpOJIA.  3a4er B B Tecte BeimonHeno meree 60% | «He 3aureHo»
¢dopme HUTOTOBOTO 3aIaHuH
KOHTPOJIA MpOBOAUTCH
JUTST obyuaromuxcs,
KOTOpBIE HE CIIPABUIIICH
C  4acTbl0  3aJaHUU
TEKYIIEro KOHTPOJISL.
5 Jx3amen | KoHrtponsHOe Bomnpocs! k IToxa3aHo 3HaHUE TEOPUU OrneHka
MEpOTPUATHE, KOTOPOE 9K3aMEHY BOIPOCA, MOHATHITHO- «Omauuno» (5)

TIPOLIECCOB.
BeicTaBisercs

oOyuaromemycs, TIOJTHO,

nopoOHO " IpaMOTHO

OTBETHBIIEMY Ha  BOIPOCHI

Ouera U BOIIPOCHI

9K3aMEeHATOpa.

[lokazaHo 3Hanme ocHOBHBIX | OueHka
TEOPETHYECKNX nonoxenui | «Xopowoy (4)
BOIIPOCA; yMEHHe
aHaJIM3UPOBATh SIBJICHHSL,

GbaxTbl, neicTBHS B paMKax

BONPOCA;  COAEPXKATEIBHO U
CTHJIMCTHYECKU TPAMOTHO

u3naratb CyTh BOIpOCA, HO
HMEEeT MECTO HeNOCTaTOYHas
MOJHOTA OTBETOB (o)
H37araeMoMy BOIIPOCY.
IIponemoHcTpUpOBaHO

BIIaJICHHE AQHAJTMTHYECKUM
CII0COOOM H3JIOKEHMsI BOIpOCa
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Ne

Hammveno
BaHHE
OILIEHOYHO
o
cpezcTBa

Kpatkas
XapaKTepUCTHKA
OIIEHOYHOTO CPE/ICTBA

[Ipencrasne-
HHE
OIIEHOYHOI'O
CpeICTBa B
¢doume

Kpurepun onienrBanust

IIxana
OLIEHMBAHHS

Y HaBBIKaMH apryMEHTaIMH.
BricraBnsercs

oOyJaromemycsi,  IIOJHOCTBIO
OTBETUBIIEMY Ha  BOIPOCHI
Ouera u BOIPOCHI
9K3aMeHaTopa, HO
JONYCTUBIIEMY TIpH OTBETax
HE3HAYUTEIIbHbIC OLIMOKH,
yKa3bIBAlOIINE HA  HAIW4HE
HECHCTEMHOCTH W TIPOOEJIOB B
3HAHWSIX.

Iloxa3ano  3HaHMEe  TEOpHUH
BOIIpOCa (parmMeHTapHO
("ermosrHOTA H3TIOKCHHUS
nHpopManuy;  ONEpUPOBAHHE
TIOHATHSAMHA Ha ObITOBOM
YPOBHE); yMEHHE BBIJICIUTH
TJIaBHOE, chopMyIHpPOBaThH
BBIBO/JbI, II0OKa3aTb CBA3b B
HOCTPOCHUU oTBETa HE
NPOAEMOHCTPHPOBAHO.
Bnanenue AQHaJIMTUYECKUM
CIIOCOOOM HM3JIOKCHHSI BOIIPOCA
u BJIAJICHUE HaBBIKAMHA
apryMeHTaluH HE
MIPOJIEMOHCTPHPOBAHO.
OoOyuaroruiics JIOITyCTUIT
CYIIECTBEHHbIE OHIMOKH TIpU
OTBETaX Ha BOMPOCHI OHIICTOB
Y BOIIPOCHI 3K3aMEHATOpA.

Ouenka

«¥Y0oeremsopum

envHo» (3)

3HaHWe MOHITHIHOTO ammapara,

Teopuu BOIPOCA, He
HIPOJEMOHCTPUPOBAHO; YMEHHE
aHAJIM3UPOBAaTh yueOHBIH
Marepuan He
MIPOJIEMOHCTPHPOBAHO;

BIIaJICHHE AQHAINTUYECKAM
CII0COOOM H3JIOKEHHUSI BOIIpOCa
u BIIaJICHHE HaBbIKAMH
apryMeHTaluu He
IPOJIEMOHCTPHPOBAHO.

OOyyaromuiics He OTBETHJI Ha
OJIMH WJIX JBa BOMpoca OuieTa
U JIOTIOJIHUTEIILHBIC BOMPOCHI
9K3aMEHATOpA.

Ouenka

«Heyooenemsopu

menvro» (2)

24




3. THMOBBIE KOHTPOJIbHBIE 3AJAHUS UJIA UHBIE MATEPHAJIBI,
HEOBXO/MMBIE JIJISl OIEHKY 3HAHUI, YMEHMI1, HABBIKOB 1 (MJIN)
OINDbITA JESITEJIbHOCTH, XAPAKTEPU3YIOIUX DTAIbI ®OPMUPOBAHUS
KOMIETEHIUI B IPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
MMPOTPAMMBI

OueHo4HbIe CpeICTBA /ISl MPOBEAEHNUS TEKYIEro KOHTPOJIs
Tekymuii KOHTPOJIb OCYILECTBISIETCS MPeroAaBaTeIeM TUCIUILUIMHBI IPU TPOBEICHUH
3aHATHH B (hOpMe TECTOBBIX 3aJaHUi, YCTHOTO OMPOCa M pacuyeTHOH paboThI.

OIIK-1 Cnoco0eH npuMeHsITb 0a30Bble 3HAHUS (PyHIAMEHTAJBHBIX pa3leji0oB HAyK O
3emiie, e€CTECTBEHHO-HAYYHOI0 M MAaTeMaTH4YeCKOr0 HMKJIOB NPH pelleHHH 33a1a4 B
00J12CTH 3KO0JIOTHM ¥ IPUPOI0NO0Ib30BAHUS

OIIK-1.3. IIpumensier 0a30Bble 3HAHMA (YHIAMEHTAJbHBIX pPa3/1ej0B eCTeCTBEHHO-
HAYYHOI'0 IMKJIA B 00J1aCTH IKOJOTHH U NIPUPOIOTI0JIH30BAHUSA

IlepBbiii 3Tan (MOPOroBoil ypoBeHb) — IMOKa3biBaeT CHOPMHUPOBAHHOCTH IOKA3ATeJIs
KOMIIETEHIIUM «3HATh»: (pu3n4uecKHe 3aKOHbI U AIBJICHUS] U YMETh HHTEPINPEeTHPOBATH UX

TecToBbIe 321aHUA 3aKPBLITOr0 THIA
1. VYkaxkute HauboJiee TOUHOE ONpe/iesieHHe MACCHI TeJla (8blOepunie 08a 8apuanma
omeema)
a) KOJIMYECTBO BEIIECTBA B TEJIE
0) Mepa HHEPTHOCTH B TeJIe
B) OTHOIICHHE Beca Tella K YCKOPEHUIO CBOOOIHOTO MaIeHUS
I') Mepa MOTeHINAIBHON YHEPTUHU Tela
1) MEpa B3aUMHOTO MPUTSKEHHUS TeNa
2. 3aKoH, KOTOPbIii HCNOJIB3YyeTCs MPHU pacyeTe MOA3EMHOMN CHJIbI KPbLIa caMOJIETA,
Ha3bIBaeTCs, 3aKOHOM (6blOepume 0OuH 6apuanm omeema)
a) Apxumena
0) bepnynaun
B) [Tackains
') UHEPLHHU
1) BCEMUPHOT'O TATOTEHUS
3. ¥Ykaxute HauboJiee TOUHOE ONpeieIeHHE TEMIIEPATYPBDI. (8b10epume mpu 8apuaHma
omeema)
a) CTENEeHb HArPETOCTH Teja
0) Mepa cpefHe KHHETHYECKOI SHEPTUU MOJIEKYJT
B) Mepa 4Kciia CTOJIKHOBEHUM MOJIEKYI
') Me€pa BHYTPEHHEH SHEPTHH BEIIECTBA
1) XapaKTepPUCTUKA arperaTHOrO COCTOSIHUS BEIIECTBA
4. T'a3 HarpeBalOT B repMeTHYECKH 3aKPBITOM cocy/e. YKaKUTe, KAKOH U3 MPOLecCOB
HMeeT MeCTO (8blOepume 0OUH 8apuarm omeema)
a) n300apuUeCKuil
0) U30TepMHUECKUI
B) U30XOPHBII
T) aqnabaTUIeCKUN
1) TIOMUTPOTTHYECKUN
5. Ha3oBuTe Npu4YMHYy B3aMMOJAeHCTBUA MOJIEKYJI (8bi0epume 00UH 8apuanm omeema)
a) CHJIBI DJIEKTPUYECKOTO B3aMMOICHCTBUS
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0) CUJIBI TPABUTALIMOHHOTO MPUTSKCHHUS
B) BHYTPUSJCPHBIC CUJIBI

I') 3aKOH UHEPIUU

1) MEpa YHCIIa CTOJIKHOBEHUM MOJIEKYIT
Kroun

)=|

2l
—

SAE RN

QW (PO

Bropoii »3Tam (NpOABMHYTHLIH YPOBEHb)

noka3piBaer CcHOPMUPOBAHHOCTH

nmoxKasaTrejd KOMIETCHIUMH «YMETb»: INMPHMCHATHL 3aKOHBI (l)I/I3I/IKI/I AJIA  pellIcHUus
NPaAKTUYIECCKUX 3a1a41

3agaHusA 3aKPBITOro TUIA (BONPOCHI AJIsI ONPOCA):

1. Yro takoe mMarepuasbHas TOUYKa?

2. JlaiiTe onpeneneHrue BTOPO KOCMHUYECKOM CKOPOCTH.

3. Cuna ynpyroctd, BO3HHUKAIOLIas MpHU YOpyroi nedopMaliy pacTsXKEHUS WIH CXKaTHS
TeNa, MPONOPLUOHAIBbHA a0COJIOTHOMY 3HAUEHUIO M3MEHEHMs IIuHbl Tena. HazoBure
3aKOH, ONMCHIBAIOIINN 3Ty CUITY.

4. HaszoBute pacmpeleneHne, KOTOpOoe MPEACTaBiIIeT COOON OTHOIIEHHWE 4YHClla YacTHll,
00Ja1alouX OIpeIeJICHHOW MOTEHUIUANTbHON PHEpPrueil K MOJHOMY YHCIY YacTHIl B
rase.

5. Kak Ha3pIBaeTcsi 4acTh MOJIHOM HSHEPruM Teia 3a BbIUETOM KHHETUYECKOM HHEPruH
JIBUKEHMSI T€JIa KaK LEeJI0ro ¥ MOTEHIMAIbHOM SHEPruu Tejla BO BHEILIHEM 1oJe?

Kiroun

1. | MatepuanbpHas TOYKa 3TO Tejo, OOJajarollee Maccoi, pasMepaMu KOTOPOTO MOKHO
npeHedpeyb IpU PacCCMOTPEHUH €r0 JABHXKEHUS.

2. | Bropast kocMuueckasi CKOPOCTh 3TO CKOPOCTb, KOTOPYIO HYKHO COOOILIUTH TeJly JUIsl TOTO,
YTOOBI OHO OKUHYJIO 00J1aCTh 36MHOTO MPUTSKEHUS

3. | 3akon ['yka

4. | Pacnipenenenue bonbimMana

5. | Buyrpenneit sHepruei tena

Tperuii 3Tan (BbICOKMH YPOBeHb) — IMOKa3biBaeT CGOPMHPOBAHHOCTH IOKA3aTeJ s

KOMIICTEHIUHA «BJAACTH»: HABBIKAMU TNPHUMCHCHUSA (l)I/I3PI‘IeCKI/IX 3aKOHOMepHOCTel7[ B
npaKanecxoﬁ ACATCJIbHOCTH

1.

IIpakTuyeckue 3aganus (pacyeTHas padora):

B pesynbTare u3mepenuit ruaMerpa d Kamuuiapa B CTEHKE JEFOYHBIX albBEOJT MOTYUEHBI
cieayromme  3Hadenus: i1 = 2,83mkx; d2 = 2,82ux; d3 = 2,8lwmx;
ds = 2,85 muk; ds = 2,87 mx. Haiitu cpeiHee apudpMeTHIecKoe 3HaUCHHE.

Baron maccoit m = 20 T, IBHXKYIIHICS paBHO3aMEUICHHO ¢ HAYaJIbHOH CKOPOCTBIO Lo =

36 km/4, mox neiictBueM cuibl Tpenus F = 6 kH dYepe3s HekoTropoe Bpems
ocraHaBiuBaercs. Haiitu paccrosiue, KoTopoe MpOMAET BaroH 10 OCTAHOBKH.
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3. [lapuk maccoii 100 T ynain ¢ BEICOTBI h = 2,5 M Ha TOPU30HTAIBHYIO TUTUTY U OTCKOYHIT
0T He€ BCIECTBHE YIPYroro yaapa 6e3 nmorepu ckopoctu. Onpenenure CpeHIon CULy
(F), neiicTBOoBaBIyIO HA IAPUK P YAApE, €CIU MPOJODKUTENBHOCT yaapa At=0,1 c.

4. Omnpenenure CWIy HATSXKEHUs KaHaTta IpuU noabEéMe Tpys3a maccod m=1,5T, ecnu 3a
Bpems t = 2¢ OT Hayasa JIBIKEHUSI CKOPOCTh Bo3pociia oT vo=0 110 v=3,6 M/c.

5. Koneco pagmycom R = 0,1 m Bpamaercss Tak, 4TO 3aBUCHUMOCTH yrja MOBOPOTa ¢ OT
BpeMeHu t maércs ypaBHeHuem ¢ = A + Bt + Ct 3 roe B =2paod/c n C=1 pad/c3. st
TOYEK, JISKAIMX Ha 000/1e KoJieca, HaluTH uepe3 Bpemst { = 2 C mociie Havana ABMKEHUS:
1) yrioByr CKOPOCTh ®; 2) JIMHEHHYIO CKOPOCTh V.

Kiroun
1. Pewenne.
1. Cpemee apudmeraeckoe d Haxommm 1o hopmyire:
g = d,+d,+d, +d, +d;
3)
2. [ToxcTaBisieM YUCIOBbIC 3HAYCHUSL:
2,83+2,82+2,81+2,85+2,87
d= c =2,836(ux)
Omeem: 2,836
2. Peienue.
v2m
1. IIpo¥ieHHbII TyTh MOKHO OTIPEACIHUTD 1O popmyne S = EOF .
10° - 2-10°
=167 (m).
S=|—
2-6-10°
Omeem: 167
3. Pemenue.

2m
F=—"" gt
At

IToxcTaBuB 10712 YMCIIOBEIE 3HAYCHUS, HAIEM

2.0,1
F=— """ 2-6:8125=—14(H).
01

Omeem: 14

4, elllecH He..
Lt e\
T'= g+ ;
m - —
\ t
IToxcTaBUM YHUCIIOBBIE 3HAYEHUS U BRIUUCIIAM;

3,60)
T= 1,50.1o3|k9,81+ 7J = 1,74-10* (H) = 17,4 (xH).
Omeem: 17,4

O. rcmcHAuc.

1. U3zBecTHO, 4TO yriioBasi CKOPOCTh ®= _ (4 +2t+ %) =2 +3t%

dt
o (t=2)=2+3-22=14 (pao/c).
2. JIuneitHas CKOPOCTh L Hal/IEM U3 COOTHOILEHUS L = OR,
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v=(2+3t) R
v(t=2)=14-0,1=14 (m/c).

Omegem:14ulAd
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32.
33.
34.
35.

36.
37.
38.
39.
40.
41.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

Bomnpocs! 115 3k3amMeHna

®uznyeckne 0CHOBbI MEXaHUKH.

[Ipenmer pusuku u € cBsI3b C APYrUMU Haykamu. EAMHUIIBI PU3NUECKUX BEIUYHH.
CkopocTb ¥ IyTh IIPU IIOCTYNATEIbHOM JABHKEHHUH.
Y cKopeHue U ero COCTaBIIIOIIHNE.
VYT110Bast CKOPOCTh U YIJIOBOE YCKOPEHHUE.
Ilepsniii 3akoH HptoToHa. Macca. Cuna.
Bropoii 3akon HeroToHa.
Tperuii 3axoH HeroToHa.
Cuna TpeHus.
3aKoH coxpaHeHus umnyisca. LlenTp macc.
OHneprus. Pabora. MotHOCTS.
Kunernueckasi 1 moTeHUManbHas JHEPTUsL. 3aKOH COXPAHEHUSI SHEPT M.
MoMeHT uHepUMH TBEPIAOTO TeNa.
Kunernueckas sHeprus BpaleHusl.
MowmeHT cuiibl. YpaBHEHUE TMHAMUKY BpaIllaTeIbHOIO IBUKEHUS TBEPAOIO Tea.
MoMeHT uMIyJibca U 3aKOH €ro COXPaHEHHS.
Jlepopmariust TBepAOro Tema.
3akonsl Keriepa. 3akOH BCEMUPHOTO TSTOTEHHUS.
Cuna tsxectu U Bec. HeBecoMOCTb.
[Tone tarorenus. Pabora u moTeH1nan moist TArOTEeHUS.
Kocmuueckue ckopoctn.
Heunepuunanehblie cuctemsl orcyeTa. Cuiibl THEPLIUU.
Mexanundeckue Konebanus. ['apmoHndeckne KoaeOaHus U UX XapaKTEPUCTHKH.
CroxeHne 0IMHAKOBBIX TAPMOHUYECKUX KOJICOaHHH.
Jlunamuka KojaebaTeIbHOTO ABUKEHUS. MasTHHK.
3aryxaroliye 1 BEIHYKICHHbIE KOJIeOaHMs.
Mexanuka xuaKocTei. /J[aBiieHne B )KUAKOCTH U B rase.
YpaBHEHME HEPA3PBIBHOCTH. Y paBHEHHE bepHYIUIN U CIEICTBUE U3 HETO.
BsiskocTh (BHyTpeHHee TpeHue). JlJamuHapHble U TypOYJIEHTHbIE TeUEHUSL.
MeTtopl onipeeneHus BI3KOCTH.
OCHOBHOH 3aKOH PEIATUBUCTCKON JUHAMUKHN MaTepUalbHONU TOUKH.
3aKOH B3aMMOJEHCTBHS MAacChl U SHEPTHH.

OcHOBBI MOJIeKYISIPHOH (PU3NKH ¥ TePMOAMHAMHKH.

CTaTUCTUYECKUH U TCpMOI[I/IHaMI/I‘IGCKI/Iﬁ METO/bI. OnbITHBIC 3aKOHBI HACAJIbHOrO rasa.

VYpasuenne Kiaiinepona-MeHneneena.
OcnoBHoe ypaBHenue MKT uaeanbHbIX Ta30B.

3akoH MakcBena Jijisi pacrpeaesieHusl MOJICKYJ HUIealbHOTO ra3a Mo CKOPOCTSIM

DHEPIHUAM TEIJIOBOTO JBUKECHHUS.
CpenHee 9iciio CTONKHOBEHHU U CPEHSIS ITMHA CBOOOIHOTO TpoOera MOJICKYIT.
OneiTHOE noareepxkaeHne MKT. SIBnenue nepenoca.

OcHoBBI TepMOIMHAMUKH. YHCI0 cTeneHeit cB0OOIbI MOJIEKYITHI.

IIepBblil 3aKOH TEPMOAUHAMUKHU.

Pabora raza mpu n3menennu ero o0béma. TermmoeMKocTb.

IIpumeHeHne nepBOro 3aKOHa TEPMOAMHAMUKH K N30IPOLIECCAM.




42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.

56.
S7.

58.
59.

60.
61.
62.
63.
64.
65.

66.
67.

68.
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Anunabatuueckuii mpouecc. Ypasaenue [lyaccona.
Kpyrosoii mporecc (1ukin). O6paTiumbie 1 HeOOpaTUMBIE POLECCHI.
OHTpomnus U e€ CTaTUCTUYECKUI CMBbICI. BTOpO# 3aK0H TepMOIMHAMUKHY.
Peanbnblie razpl. Cuiibpl M IOTEHLIMATIbHAS SHEPTUS MEXKMOJIEKYIJISIPHOTO B3aUMOAEHCTBHSL.
Peanbubie rasel. YpaBuenue Ban-nep-Baanbca.
PeanbHeble rassl. M3otepmsl Ban-nep-Baanbsca u ux aHanus.
BHyTpeHHss 3HEprusl peabHbIX ra30B.
CaoiicTBa )xuakocteid. [loBepXxHOCTHOE HATSKEHHUE.
CwmauuBanue. Kpaesoii yrod.
JlaBiieHHE 1101 ICKPUBJIEHHON TOBEPXHOCTHIO JKHUJIKOCTH.
KanuisipHele siBIeHUS.
JIeKTPHYECTBO.
DneKTpocTaTHKa. DIEKTPUUECKUN 3apsijl U 3aKOH €r0 COXPaHEHUsI.
B3aumoneiicTBue anexkTpuueckux 3apsaoB. 3akoH Kynona. Dnexrpuueckoe nose (OI1).
Hanpsxennocts OI1. I'paduaeckoe nzobpaxenue DI1.
Teopema Octporpanckoro-I'aycca u e€ mnpuwioxkenus. IlpuHuun cynepno3unun
JNEKTPUYECKUX TTOJIEH.
Pabora npu nepemeniennn 3apsiaa B D11. [lorennunan, rpaguent noreHnuana Jl1.
[IpoBOOHMKM B DJJEKTPUYECKOM TOJIE. OJIEKTPOEMKOCTb, JHEPrUsl 3apsKEHHOIO
IIPOBOJIHUKA.
JIM3IIEKTPUKY B 2JIEKTpU4ecKoM node. [lonspusanus 1uaieKTpuKoB.
OnekTpuyeckoe  moie B JUAJIeKTpuUke.  JIMdneKkTpuueckas — MPOHULAEMOCTb.
DnexTpudeckas HHIYKIUS.
Konzaencarop. DneKTpoeMKOCTh CUCTEMbI KOHJEHCATOPOB. DHEPrUsl 3JIEKTPUUECKOTO
OJISL.
DneKTpuueckuii TOK U ero xapakrtepuctuku. Cuna toka. [lageHus HampspkeHUs M
JNEKTPOABMKYILAS CUJIA.
Tok B mMertamunueckux npoogHukax. Conporusnenue. [IpoBogumocts. 3akoH Oma.
Pabora u mouHocTs TOKa. 3akoH Jxoyns-Jlenna.
PazBerBieHHas anekrpuueckas nens. [Ipasuna Kupxrodga.
OCHOBBI 2JIEKTPOHHON TEOPUH ITPOBOIUMOCTH.
OnemeHThl  (U3MYECKON  31eKTpoHMKH. KOHTakTHas  pa3HOCTh  IOTEHIMAJIOB.
TepmoanekTpuueckue spieHus. PaboTta BbIX0/1a JIEKTPOHA U3 METaJLIa.
DOMHCCHS AIEKTPOHOB. TepPMOIIEKTPOHHAS IMUCCHS. DIEKTPOHHBIE JIAMITHI.
Tok B monynpoBoaHukax. 3anuparomuii cioil. [ToaynpoBogHuKoBBIE TPUOOPHI (OB,
TPAH3UCTOPHI U IP.).
Tok B xuakoctsax. dnexrponus. 3akoH dapanest.
Tok B razax. HecamoCTOATENBHBIN U CAMOCTOSTENBHBIN Fa30BbIE Pa3Ps/BbL.
DJIEeKTPOMAarHeTH3M.
IToCTOsTHHBIN MarHUT U KpyroBoi TOK. MarHuTHoE 1oJie.
XapakTepruCTUKU MarHUTHOTO TIOJIS.
3akon buo-Casapa-Jlamnaca u ero mpuMeHeHHe JJI pacueTa MarHUTHOTO TTOJISI.
3akon Ammnepa. [IpoBoiHUK ¢ TOKOM B MarHuTHOM Tosie. [lapanienbHble TOKH.
MarsauTtHoe 1oJsie cojaeHoua U TOpOuAa.
Jna- mapa- u ¢eppomarautHeie BemecTBa. [Ipupona heppomaruernzma.
JIBM>KeHHE 3apsDKEHHBIX YAaCTHL] B MIEKTPUYECKOM U MATHUTHOE MOJISIX.
OS¢ dext Xomna.
[Mupkynsanus BEKTOpa MAarHUTHOM MHAYKLIMHU. 3aKOH IOJHOIO TOKA 111 MATHUTHOTO MOJIS
B BaKyyMe.
SIBneHue aneKTpoMarauTHOM nHAYKIMK. 3akoH Papanes. [Ipasuno Jlenna.
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11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44,
45.
46.

NunykTuBHOCTH KOHTYpa. CaMOMHIYKITHS.
B3anmuas unaykuus.
Tpanchopmaropsl.
IlepeMeHHBII CHHYCOUIAIBHBIN TOK.
enu nepemennoro toka (R, L, C).
Pe3onanc HanpspkeHU M TOKOB. MOIIIHOCTB, BBIAEISIEMAs B LIEMU IEPEMEHHOTO TOKA.
DNEeKTPOMarHUTHHIE BOJIHBL.
DJeKTpOMarHuTHbIC KojieOanus B kosebarenbHoM KoHType (L, C).
Onrtuxka. KBantoBasi npupojaa csera
OcHoBHbIE 3aKOHBI ONTUKU. [losTHOE OTpaxeHue.
OcHoBHbIE (HOTOMETPUYECKHIE BETHUYMNHBI U KX CIUHUIBI U3MEPEHHUSL.
Pa3BuTHe npeacraBieHuii o IpUpoJIe CBETA.
WuTtepdepennus ceera. Metoabl HabIt01eHNsI HHTEPPEPEHLIUN CBETA.
Pacuer naTEephepeHIIMOHHON KAPTHHBI OT IBYX UCTOYHUKOB.
Hudpakuus ceera. [Ipuamun [toiirenca-Openens.
Hudpaxius Opaynrodepa Ha TOHKOH HIETH.
Hudpaxius Opaynrodepa Ha AUPPAKITMOHHOMN pelleTKe.
[Tonapuzanus ceera. EctecTBeHHBIN U OISpU30BaHHbIN cBET .3akoH Maoca.

HOJ'ISIpI/ISaI_II/IH CBCTAa IIPHU OTPAXKCHUU U TPCIIOMIICHUH HA I'PAHULIC IBYX OUIJICKTPUKOB.

3akoH bprocrepa.
KBanToBBIE CBOMCTBA cBeTa. TennoBOE U3yYEHHUE U €r0 XapaKTEPUCTUKHU.
3akon Kupxroda.
3akonbl Credana-bonpiivana n Buna.
KBanroBas runore3a uznyuenus u gpopmyna [lnanka.
doroaddext. 3akoHbl BHEITHETO PoTodhdeKTa.
VYpaBHeHue DiHIITEHA 151 BHEHTHEro GoTorddexra.
Macca u umnysbc OTOHa, 1aBJICHUE CBETA.
D¢ddext Komnrona u ero snemMeHTapHasi TEOPHSL.

JJIeMeHThI KBAHTOBOM (PM3MKH aTOMOB
Mopenu atomoB Tommicona u Pezepdopra.
JInneinyatseiii ciekTp atroma Bogopoaa. Ilocrynarer bopa.
CrnexTp aroma Bogopoa 1o bopy.
KBaHTOBas TEOpHSI CTPOEHUS MHOTOIEKTPOHHBIX aTOMOB.

DJIeMeHTHI (PM3MKH AaTOMHOI0 SIpa

OOu11e cBe1eH!s O CTPOEHUHU aTOMHBIX sIJIep.
EctecTBeHHas pagl0aKTUBHOCTD. 3aKOHBI PaAMOAKTUBHOIO pacraja.
AnepHas peakuus. MckyccTBeHHas! paiMOAKTUBHOCTb.
OHeprus cBs3U. J{edexT Macchl aTOMHOTO si/pa.
Peakuus nenenus. Llennas peakuusi.
Peaknus. TepmosinepHas peakuus.
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4. METOAUYECKHUE MATEPUAJIBL, OITPEJAEJIAIOIMUE ITPOIEYPbI
OINEHUBAHMUS 3HAHUU, YMEHNUU, HABBIKOB U (MJIN) OIIBITA
AEATEJBHOCTH

Texkymuii KOHTPOJIb
Onpoc Kak CpeAcTBO TEKYIIEro KOHTPOJS IPOBOJUTCA B (OpPME YCTHBIX OTBETOB Ha
Bonpockl. CTyIEHT OTBEYaeT Ha IOCTaBJIICHHBII BOIIPOC cpa3y, BpeMsl Ha MOJATOTOBKY K OTBETY
HE IPEJOCTaBIISAETCS.
IIpakTHueckue 3alaHusl KaK CPEACTBO TEKYLIEro KOHTPOJSA MPOBOAATCA B NHUCbMEHHOU
¢dopme. CtyneHTy BbIaeTCs 3aaHue U npegocrasisgercs 10 MUHYT 17151 TIOATOTOBKHU K OTBETY.

IIpome:kyTOouHasi aTTECTALMS
DK3aMeH IPOBOJUTCS B YCTHOH ¢opme. M3 3K3aMeHAMOHHBIX BOIPOCOB COCTABIISETCS
30 sk3aMeHanMOHHBIX OwmieToB. Kakaplii OMIET COCTOMT M3 Tpex BOMpocoB. KomriekT
9K3aMEHAIIMOHHBIX OMJICTOB MPEJCTABJICH B y4eOHO-METOIMUECKOM KOMIUICKCE AUCIUITIIHHBL.
Ha moaroToBKy K OTBETY CTYAEHTY mpenoctasisercs 20 MUHYT.
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